
 

 

 

 

 

Master Degree Thesis in Logistics and Transport Management 

 

 

Predicting the Potential Long-term Impacts of the Covid-19 Pandemic on the 

Logistics Industry in Sweden: The use of Logistics Performance Indicators 

in the Decision-Making Process. 

 

 

by 

Oluwasade Ann Adare 

Ebenezer Ofosu Agyapong 

 

 

Supervisor: Shahryar Sorooshian 

 

 
 



 

 

All rights reserved. 

 

 

Predicting the Potential Long-term Impacts of the Covid-19 Pandemic on the Logistics Industry in 

Sweden: The use of Logistics Performance Indicators in the Decision-Making Process. 

 

© Oluwasade Ann Adare 

© Ebenezer Ofosu Agyapong 

 

Supervisor: Shahryar Sorooshian 

 

 

 

Master's Thesis 2022 

Department of Logistics and Transport Management 

School of Business, Economics, and Law  

University of Gothenburg 

Vasagatan 1,  

P.O. Box 610,  

SE 405 30  

Gothenburg 

Sweden 

 
 



i 
 

Abstract 

The logistics industry encountered some setbacks that led to disruptions as a result of the Covid-

19 pandemic which is gradually easing out but with some still anticipated to persist into the future. 

The ripple effect of these disruptions is that the logistics industries are experiencing difficulties in 

understanding the current trends and the future impact of the pandemic on their business. This 

dilemma forms the basis for trying to highlight and predict the long-term impacts that the pandemic 

may have. 

Our study intends to predict the potential long-term impact the pandemic will have on the logistics 

sector in Sweden. The prediction is done by ranking the potential impacts identified using the 

Analytic Hierarchy Process (AHP), a mathematical analytical tool in Multicriteria Decision 

Making (MCDM).  

The domestic logistics performance indicators (LPIs) of infrastructure, services, border procedure 

and time, and supply chain reliability compiled by the World Bank, are used as the criteria factors. 

Moreover, seven most recognized impacts of the pandemic in the logistics industry, extracted from 

various literature reviewed, are used as the alternative factors. Weights are calculated for the four 

LPI criteria factors using a pairwise comparison matrix. These weighted criteria were then used to 

calculate the priority weight of the given alternatives. The result from the analysis showed that 

supply chain disruption had the highest ranking in the decision-making process. This means that 

the impacts of the pandemic are expected to persist for a longer period. 

  

Keywords: Covid-19, Sweden logistics industry, Analytic Hierarchy Process, Logistics 

performance indicators  
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1.0 Introduction 

The introductory chapter of this thesis covers the background, problem statement, objectives, 

research questions, and delimitation. 

1.1 Background 

As a result of the increased globalization and international trade across nations, disruption in a 

nation’s supply chain, especially if such a nation is the central source of raw materials, components 

and finished goods, can have an adverse impact on global supply chains (Goel et al, 2021). 

According to Arvis et al. 2014, supply chains are the backbone of international trade of which 

logistics plays a major role. Oftentimes, logistics operations of firms are outsourced to dedicated 

logistics service providers also known as third-party logistics service providers (3PLs). The 

intention is to allow firms to focus on their core competence and increase their flexibility on areas 

that are more important in their operations (Vasiliauskas and Jakubauskas, 2007). During the peak 

of the pandemic, the demand for non-discretionary (essential) goods like food, toiletries and fast-

moving consumer goods skyrocketed while discretionary (non-essential) goods like cars, clothes, 

recreational activities and luxury items plummeted. This unbalanced scenario led to supply and 

demand shocks with the logistics and transport industries experiencing constraint due to the 

demand shock [spike in demand] as well as bottlenecks necks [Low supply] (Rio-Chanona et al., 

2020). In order to contain the spread of the virus, various lockdown policies are enforced leading 

to operational constraints in the global supply chain. The Manufacturing industry is part of the 

industries that was majorly affected due to shortage of components from China which is where 

majority of the imports of the world originate from. Travel restrictions and border closure results- 

in cancelled ocean and air carriers which largely impacts the free flow of freight internationally.  

Moreover, the various effects recorded forms the basis for this research which aims at predicting 

the long-term impact of the pandemic focusing on the logistics industry in Sweden. It is anticipated 

that the results from this study will help in planning and recovering companies once this 

uncertainty comes to an end (Goel et al, 2021).  The area of focus is only the logistics industry in 

Sweden. In this study, the domestic logistics performance indicators (LPIs) stipulated by the world 
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bank is used as benchmark for predicting the most likely long-term impact. The LPI index is 

developed to help countries in monitoring their logistics performance at while the same time define 

future development strategies that will encourage economic growth (Petrovic et al., 2017).  

The study aims to understand the impacts that will probably persist and continue to affect logistics 

performance. This will possibly enable Swedish logistics firms to restructure their industries in the 

long term.  

1.2 The Emergence of the Covid-19 Pandemic in the World  

The Covid-19 virus is also known as SARS-COV-2 is a contagious disease that was first 

discovered in Wuhan China in 2019 and has since spread worldwide leading to an ongoing 

pandemic (WHO, 2019). This was one circumstance that hit the world without adequate 

preparation put in place. The pandemic caused significant disruption and loss of sales and income 

for most industries. Similarly, epidemic outbreaks like SARS, MERS, Ebola, and Swine flu also 

propagated disruptions in supply chains but not to the magnitude of Covid-19. This is the first 

experience for the 21st century after the Spanish flu in the 20th century to take the whole world by 

surprise. The occurrence of these pandemics caused a huge setback in the world supply chain 

management through uncertainty in consumption, logistics, sales, and the world economy 

(Charborthy, 2021). Covid-19 affected every sphere of life, as the virus has serious health 

implications. Measures by governments and agencies introduced to curb the spread significantly 

caused other crises for industries, most especially the logistics sector. Logistics, which is an 

integral part of a supply chain, encountered several bottlenecks during the peak of the COVID-19 

pandemic. Interventions such as border closures, closures of non-essential businesses, work from 

home policies among others, exacerbated the crisis on logistics industries. Other industries were 

not left out as well, for example, the fashion industry. The decline in global consumer demand as 

a result of restrictions and travel bans put in place by various governments to curb the spread of 

the virus, led to a drastic decline in sales and demand for clothing brands by 70 percent (ILO.ORG, 

2020).  

Furthermore, the impacts of Covid-19 can be significantly witnessed through the volumes of 

export of finished machinery products which fell to 1,287 billion from 1,551 billion from the 

period of January to June 2019, and January 2020 to June 2020 (Cepal, 2020). Hayakawa et al. 
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(2021) research identifies that the Covid-19 pandemic impact on the demand side of the supply 

chain was insignificant on finished products, specifically machinery products but rather it affected 

heavily the supply side of the supply chain which impacted the inputs and outputs of essential 

products needed in machinery production. This demonstrates that any impact on the supply chain 

affects significantly the machinery trade. 

Literature on the impacts of Covid-19 on industries is expanding rapidly. From many literature 

reviews, the focus has been on the impact of Covid-19 on the global value chain (Hayakawa et al 

2021). KPMG annual report of 2022, further highlights that overreliance on a limited number of 

third parties during the Covid-19 pandemic affected industrial players and contributed to the 

severity of the impact. The IFC report of 2020 on the impact of the pandemic on logistics, observed 

a significant effect on freight capacity globally. For example, the total number of container 

volumes handled at China’s ports dropped by 10.1 percent at the start of the pandemic leading to 

disruptions in ocean freight around the world, impacting exporting and importing countries alike. 

Considerable constraints are also noticed in the land and air freight. The demand for more capacity 

of trucking services increased. This among other constraints, like restricted circulation and slow 

customs clearance, led to lead time delays and rerouting to final customers (Sudan and Taggar, 

2021). However, the world is on the path to recovering even though the pandemic is still ongoing 

with no definite end in sight due to the emergence of variants like Omicron.  

1.3 Problem Statement 

Evidently, the logistics industry globally is being impacted by the Covid-19 pandemic. The level 

of the impact varies among different sectors and industries. Some of these impacts are positive in 

some areas with some sectors witnessing growth and enhanced emergence of new start-ups. On 

the other hand, some sectors are negatively impacted, leading to the collapse and decline in the 

growth of their operations. As a result of the large number of disruptions, which resulted from the 

pandemic, the ripple effect is that logistics industries are experiencing difficulties in understanding 

the current trends and the future impact of the pandemic on their business. This forms the basis for 

trying to highlight and predict the long-term impacts that the pandemic will present. Businesses 

who fail to give adequate attention to the long-term impact of this pandemic risk not undertaking 

informed business decisions which are driven by data; this will have an impact on their financial 

and operational decisions. Other issues which Hall (2021) highlights about failure to predict the 
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long-term impact of this pandemic are, setting wrong goals and plans, developing wrong budgets, 

focusing on wrong projection of changes within the market, undertaking wrong investment in 

resources and infrastructure. Twinn et al. (2020) highlights that the absence of research on the 

long-term impacts of Covid-19 on businesses prevents companies from adapting to changes in 

market conditions which has the potential to derail successful businesses. It is for this reason that 

this study seeks to address the problem of lack of detailed findings of the potential long-term 

impacts of this pandemic on the logistics industry in Sweden. 

1.4 Research Objective  

This study aims to analyse the identified long- term potential impacts of the pandemic and predict 

which impact will continue for a longer period compared to other impacts. This prediction will be 

based on the level of ranking that these potential long-term impacts will be categorised under after 

analyzing of the data collected.  

1.5 Research Questions 

The research questions for this study are: 

RQ1: What are the potential long-term impacts of the Covid-19 pandemic on the logistics industry 

in Sweden? 

RQ2:  Which of the impacts is most anticipated to be long-term based on the influence of a 

Logistics performance indicator? 

1.6 Delimitations 

Specifically, the purpose of this study is to predict the long-term impact of the Covid-19 pandemic 

on the logistics industry by highlighting the key trends and outcome of the pandemic for businesses 

to strategize their operations and benefit from the results. This study is limited to Swedish logistics 

industries, focusing on integrated, ecommerce and intermodal transport logistics companies. The 

choice of selection of these companies’ representatives is done randomly mainly based on the 

willingness to participate in the research. This makes the findings subjective to the representative 

opinion of the sector they operate within. Another delimitation of this study is the number of 
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respondents' opinions collected. This may affect the outcome of the results from the analysis as 

the more respondents, the better the results of a study. 

 2.0 Literature Review  

This section tries to review existing literature on the long-term impact of the pandemic on logistics 

globally. A review of what logistics is, logistics performance, and what logistics performance 

indicators are about from researchers' opinions is looked into as part of this literature review.  

2.1 Overview of Logistics 

 

Logistics constitutes activities that manage the flow of goods and services from the point of supply 

to the point of demand and vice versa. The related logistics activities include transportation, 

warehousing, packaging, handling etc. (Goner and Coskun, 2012). Logistics describes the key 

relationship between materials management and distribution (Rushton, et al. 2014). In most cases, 

logistics and supply chain are mistaken for meaning the same thing which in actual fact is not the 

case. A supply chain is broader as it encompasses the entire scope of the business operations which 

are, supply of raw materials and or components, as well as the delivery of the products to the 

customer (Rushton, et al., 2014). The logistics industry which covers warehousing, inventory and 

transport as expressed by Rushton et al, (2014), keeps expanding rapidly due to the development 

of technology and the benefits it provides to the economic and industrial life. This is supported by 

Zielske et al. 2022), who shares that the logistics industry continues to grow with numerous 

emerging start-ups who are using new technologies in order to provide better services and 

products. Different works of literature have defined logistics in different ways, but the underlying 

definition as stated by Ruston et al 2014 is that logistics is about materials management and 

distribution. Zieger (2018), expands the definition of logistics as “the art and science of efficiently 

managing the mobility of things and people”. According to Woollard (2014), logistics seeks to 

“manage the flow of production and distribution, reducing inventory costs and delivery goods just-

in-time”. Efficient logistics service according to Marti et al., (2014), facilitates the mobility of 

products and services making sure of their safety and speed while providing cost reductions when 

trading among countries. 
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Furthermore, logistics trends are mostly influenced by the changes that occur in society and the 

economy (Skapinyecz et al, 2018).  According to Grazia’s 2016 research, two main trends that 

have been a driver of change in logistics as the Internet of Things (IoT) and Big Data. These main 

drivers show that any changes that occur tends to affect the logistic industry. This is made evident 

by the Covid-19 pandemic impact on the logistics industry. Before the Covid-19 pandemic, Grazia 

2016 indicates the general problems in logistics were associated with transportation of goods.  

 

However, Hayakawa et al. 2021 highlight the impacts of the pandemic on the global value chain.  

The pandemic caused a reduction in the importation of raw materials from China. This resulted in 

finding alternative sources of raw materials from other countries. Secondly, production in China 

witnessed a decrease, and the pandemic caused delays in the exportation of supplies. The delayed 

importation and reduction in production caused by the pandemic led to a total decrease in 

production in ASEA countries as highlighted by the KPMG report on the six key trends impacting 

the global supply chain in 2022. The KPMG report also stipulates that the Covid-19 impacts on 

the logistics industry span across factors such as logistics disruption, which is the flow of goods 

from the place of production to the destination of the final products. The disruption in flow of 

goods had ripple effects such as production delays. Research conducted by the Japanese Institute 

of Logistics Systems showed that Japan shifted importation of their supplies from China to 

domestic suppliers due to importation difficulties. Covid-19 affected countries who are known to 

be material input producers such as China. This subsequently affected the export of inputs to 

dependent countries, reducing their revenue derived from exportation of final products and their 

balance of trade (Hayakawa & Co, 2021). 

 2.2 Logistics Performance 

In predicting the long-term impact of the pandemic on logistics, there is a need to understand the 

concept of logistics performance. This concept of logistics pilot’s better efficiency in the logistics 

sector which enables it to withstand disruptions leading to increase in competitiveness and 

consequently economic growth for all the actors involved. First and foremost, the concept of 

logistics performance has to be defined. According to Chow et al. (1994), logistics performance 

may be described as the extent to which goals such as cost efficiency, product availability, and on-
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time delivery amongst others are achieved. Different performance measures can be developed 

depending on the industry involved. Most goals are interdependent and often than not conflict with 

each other. For example, delivering on customer satisfaction is likely dependent on product 

quality, availability and keeping promises which leads to sales growth and profitability. While 

conflict of cost reduction may lead to cutting corners in terms of being socially responsible and 

environmentally sustainable (Chow et al, 1994). An example is the 2013 Rana plaza disaster in 

Dhaka Bangladesh where in a bid to reduce cost, fast fashion clothiers outsource their production 

to low cost and wages countries that have poor labour conditions and high exposure work-related 

accidents and deaths. Nonetheless, Fugate et al. (2010), emphasizes that in attaining organisational 

objectives, various researches have proven that excellence in meeting and surpassing logistics 

performance dimensions have a direct link in achieving organisational performance. Various 

researches also indicated that there is a positive link between trade facilitation and logistics 

performance.  Celebi (2019), highlighted that the role of efficiency in logistics systems is a 

significant determinant for bilateral trade but the magnitude of the effect may differ according to 

economic and geographical characteristics. Celebi (2019) discovered this using a gravity model to 

assess the extent to which logistics performance is a promoter of international trade. Millian et al. 

(2014) captures the contribution of logistics performance to world economic growth by the use of 

the logistics performance index as an explicative production factor. The results revealed that a one 

per cent increase in the logistics performance index and other most important sub-indexes can 

generate an increase in world economic growth from between the ranges of 0.011 per cent to 0.034 

per cent. Beysenbaev and Dus (2019), believes in the opinion that modern logistics is greatly 

influenced by the processes of globalisation and internalisation as some studies have linked 

logistical performance fluctuation with international trade volume changes.   

In contrast to this, Keebler and Plank (2009), from findings, opined that most firms especially in 

the United States of America (USA) do not comprehensively measure their logistics performance 

but instead focus on the performance within the organisation and not among or across firms. More 

often than not, a strategy or plan for measurement forms the basis for a successful realisation and 

management of the various activities that form a functional logistics business (Andersson et al, 

1989). This is where the concept of performance indicators comes in handy. 
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2.3 Logistics Performance Indicators 

Interestingly, it is a common saying that what cannot be measured cannot be managed. As 

Andersson et al. (1989) rightly explained, having a planned strategy of measurement is essential 

for attaining success in the planning, realisation and control of the different activities which form 

the logistics function in a business. Keebler and Plank (2009) support this notion and emphasize 

on three basic reasons why a company would want to measure its logistics performance. First is, 

firms can reduce the cost of operations by identifying areas where changes should be made to 

control expense and in order to enhance shareholders’ value. The second is attracting and retaining 

valuable customers by improving the price-value relationship of products through cost reduction 

and improved customer service experience. Finally, returns on investment by stakeholders and the 

market value of the company can be positively impacted by measuring logistics performance 

improvements. Another opinion expressed by Chow et al. (1994) is that no measure is enough to 

determine logistics performance but the objective for researchers is to find a set of measures which 

will adequately capture most dimensions of logistics performance over both short- and long-term 

horizons. 

Logistics performance indicators (LPIs) include a sizable range of measures through which the 

performance of operations of a company usually based on efficiency and other criteria can be 

assessed by comparing with them a stipulated benchmark or standard that is generally acceptable 

(Collins dictionary, 2022). These indicators can be either quantitative or qualitative and need to be 

specific, measurable, achievable, relevant and time-based (SMART) (Logistics bureau, 2022). 

Performance indicators are industry-specific. Understanding and identifying the right indicators is 

paramount in evaluating the need of the particular industry of focus.  The quantitative indicator 

methods encompass financial measures like the cost of transportation and warehousing while 

qualitative techniques of measuring cover lead time, quality, customer service level etc (Andersson 

et al, 1989). 

According to Bahiense (2021), performance indicators are increasingly gaining recognition in 

world firms as they are incorporated into the fundamentals of managing and controlling the 

progress of operations or processes to meet set objectives and goals established in an organisation 

(Bahiense, 2021).  Andersson et al. (1989) express that Indicators form a basis for comparing 



9 
 

activity and process against a series of references or standards. This enables for continuous 

evaluation of present position and progress of operations in a company. Erkan, (2014) regards 

logistics indicators as measures that help examine the efficiency and effectiveness of supply chain 

logistics performance that are heavily dependent on the policy environment of individual countries. 

Also, Arvis et al., (2018) states that LPI and related datasets produced by the world bank, are 

widely used as inputs and observation for analytical policy work, and in academic studies as well. 

To help measure the logistics performance of countries, the World Bank created six international 

logistics performance indicators and four domestic logistics performance indicators. These 

indicators rank countries based on their logistics performance on both international and domestic 

levels (Rezaei et al, 2018). These indicators, also referred to as LPIs, were first published in 2007 

with about 155 countries ranked in the international LPI, while 145 countries in the domestic LPI 

(TFIG, 2022). LPIs can be said to be a joint venture of the world bank, logistics providers and 

academic partners (Palsson, 2012). These LPIs prioritise the understanding of the components of 

trade and logistics performance that can help improve freight efficiency and identify barriers that 

can be overcome through international cooperation. Key elements that drive performance as well 

as those that create barriers can assist in policy and decision making on components that affect 

trade, and logistics operations (Ojala and Celebi, 2015). The LPIs are majorly for benchmarking 

the performance of trade and transportation of countries by capturing the important aspect of the 

logistics industry and help countries identify the challenges and opportunities they encounter 

(Zaninovic et al., 2021). Marti et al (2014), also agree with the fact that LPIs help to analyse the 

different logistics operations between countries based on the six international indexes and their 

impact on trade and transportation.  

According to the Trade facilitation implementation guide of the United Nations (TFIG), published 

in 2012, the international and domestic LPIs are made up of both qualitative and quantitative 

measures that help build the logistics friendliness of countries. They offer two perspectives in their 

measurement of performance along the logistics supply chain within a country. They are: 

1) International LPI - This perspective provides a qualitative evaluation of a country in six areas 

through the assistance of trading partners and logistics professionals that are working outside the 

country of concern. They comprise customs, infrastructure, international shipments, logistics 

quality and competence, tracking and tracing, and timeliness of which a survey on each measure 
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is conducted every two years by the world bank (TFIG, 2012). This index allows for key 

differences between countries to be analysed and evaluated providing an overview of the different 

measures and procedures needed for land and sea transportation (Marti, et al., 2014).  

2) Domestic LPI - This combines both qualitative and quantitative measures in the evaluation and 

assessment of a country’s level of logistics performance by logistics professionals working there. 

Domestic LPI looks into details at the logistics environment in 100 countries with their respective 

logistics professionals assessing the logistics environment in their own countries (LPI, 2018). A 

domestic LPI evaluation contains information on a country’s logistics environment, its core 

logistics processes and institutions, and time and distance data (LPI, 2018). Other detailed 

information required for this assessment are on the logistics environment, core logistics processes, 

institutions, and performance time and cost data (TFIG, 2012). 

The logistics performance indicators to be used in this study are the World bank domestic LPI of: 

Infrastructure, services, border procedure, and time and supply chain reliability (Senir, 2021).  

● Infrastructure: The level of the quality of rail, road and port infrastructure are major determinants 

of the logistics performance of a country (Erkan, 2014). In other words, if a country wants to 

improve its logistics performance rating, it should be prepared to increase the service quality of its 

rail, road and port infrastructure. This is supported by the results from a research conducted by 

Munim and Schramm (2018) which states that “continuous improvement in the quality of port 

infrastructure contributes to a better logistics performance leading to higher seaborne trade, 

yielding higher economic growth”. Limao and Venables (2001), buttress the fact that deterioration 

of infrastructure raises transport costs and reduces trade volumes, thereby making infrastructure 

an important determinant for transport cost, especially in landlocked countries. Wiman (2019) 

remarked that the consumers' ever-increasing demand for rapid deliveries will continuously 

transform the logistics landscape of an economy. An example is Sweden, where the investments 

in infrastructure, have made the country one of the top logistics markets in Europe and the world 

in general (Mordor intelligence, 2022). 

● Services: Logistics services are all the elements in a supply chain, which includes transportation 

from the manufacturer to a warehouse, from warehouse to order fulfilment down to delivery to the 

end consumer (Rhuede, 2021). It is the logistics management process that plans, implements and 

controls the efficient and effective flow and storage of goods, services and related information 
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between the point of origin and the point of consumption for example CRM, ERP, RFID etc. 

According to Vivaldini et al. (2012), an important aspect of a supply chain is how logistics services 

are managed whether through internal management or logistics service providers. 

● Border procedure and time: This is the process of managing the flow of goods across land and sea 

borders while keeping lead time expectations, for example, customs, tariffs, etc. Border procedure 

and time play an important role in the facilitation of global trade. Besides the various 

administrative procedures in implementing existing trade legislation and the efficient management 

of clearance, collection of import and export taxes on goods and services as well as the security of 

international cross border movement of freight, customs apply coordinated cross border 

management and principles to foster cooperation and coordinate the respective regulatory activities 

it is responsible for (TFIG, 2012, Marti et al., 2014).  

● Supply chain reliability: This refers to the degree to which a supply chain yields consistent 

performance through means such as reducing inventory and preparing for demand, operational 

cost reduction, risk mitigation measures and sustainable logistics. Goel et al. (2021) assert that 

reliable supply chains are very important to the productivity and economic growth of nations. The 

last two years has witnessed global supply chains being disrupted and lagging in reliability. 

Adverse effects of such disruptions have been seen in corporate performance such as lead time 

delay and constraints. Nevertheless, the ability to efficiently and effectively manage supply chain 

disruptions and reconfigure resources has become imperative for assessing a company’s capability 

(Chen et al. 2019). 

More so, the question regarding whether a country’s logistics performance is linked to the impacts 

resulting from a disaster or tragedy like the Covid-19 pandemic has been investigated by some 

researchers. Haavisto (2014) looks into this aspect and findings from the analysis conducted shows 

that there is a positive correlation between the variable LPI and variable economic damages. Also, 

another research conducted by Vailancourt and Haavisto (2015), reveals that there is a significant 

relationship between a country’s logistics performance and the impact of a disaster based on the 

LPI used in benchmarking this performance. These findings show that LPI plays a role in 

discovering the likely impacts resulting from unprecedented occurrence on logistics which enables 

adequate response and attention to operations within the industry. For this research, it is imperative 

to understand logistics environment of Sweden in other to have hindsight on what is obtainable in 

the country’s logistics industry and its position in global logistics rating. 
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2.4 Overview of the Swedish Logistics Industry 

Sweden is part of the Scandinavian countries and shares borders with Finland, Norway and 

Denmark. Sweden's logistics industry is the largest in the Scandinavia region with a high 

concentration of operations in the southern part with Gothenburg, Malmö, Helsingborg, Jonkoping 

and Stockholm leading in Logistics companies (Mordor intelligence, 2022). The central location 

of the country in Northern Europe, makes it the preferred choice for firms that are considering 

consolidating their distribution and warehousing activities in the region to a central location 

(Mordor intelligence, 2022). The choice of the location of logistic industries in Sweden is largely 

influenced by access to the consumer market, labour and major transport hubs (Wiman, 2019).  

Intelligent Logistik published six factors as the main parameters determining logistics location in 

Sweden which are geographical location, labour availability, business climate, availability of 

space, logistics infrastructure and flow of goods. The port of Gothenburg is the largest in Sweden 

making the City of Gothenburg the foremost logistics location in the country. The port continues 

to take a larger share in the Swedish market, handling about 48% of the 1.6million TEU in Sweden 

as at 2020 (Mordor intelligence, 2022). Edwards (2022), highlights that the logistics industry in 

Sweden provides mostly, third party logistics, pallet trucks, logistics management, warehousing, 

freight forwarding, storage and distribution and supply chain management. Swedish consumer 

demand has a major impact on the logistic industry. As consumer demands keep changing, so also 

the required logistics needed keep adapting to meet up with consumer expectation. This is more 

evident by the change in buying behaviour shifting from physical stores to online and omnichannel 

services.  

Wiman et al, (2019) provide an overview of the logistics industry in Sweden, by stating that online 

shopping is driving demand for logistics services, accompanied by tremendous investment volume 

in the logistics industry. In 2019, an estimated amount of SEK 26 billion was invested in the 

logistic industry in Sweden. Wiman highlights that one important dimension to the growth of the 

logistics industry is the introduction of automation especially in warehouses, which has set the 

development of the industry to a higher pace, setting new standards and requirements.  

According to the 2018 World bank aggregated logistics performance index (LPI) score, which 

combines the four most recent LPI editions from 2012 to 2018, Sweden is ranked as the second-
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best performing country in terms of logistics performance with an LPI score of 4.05 (LPI, 2018). 

Logistics outlook Sweden report of 2019, identifies Sweden as an economy largely dependent on 

exports and strong cross border trade, and this has had a positive impact on the country’s transport 

sector and logistics market. Futuristically, the Swedish logistics market is expected to grow at a 

compound annual growth of more than 3 per cent over the next forecast period (Mordor 

Intelligence, 2022). Table 1.0 shows the world bank logistics ranking for some selected countries 

in Europe, including Sweden. 

Table 1.0: The World Bank Logistics Ranking of Countries. 

Country Code Score Lower bound Upper bound Rank 

Germany DEU 4.20 4.16 4.25 1 

Sweden SWE 4.05 3.90 4.20 2 

Belgium BEL 4.04 3.92 4.16 3 

Austria AUT 4.03 3.88 4.17 4 

 

(Source: LPI world bank, 2018) 

 

 

The logistics industry like any other sector in Sweden is affected by the Covid-19 pandemic. But 

the ability to adapt to changing demands through the increase in the use of e-commerce, flexibility 

through new modes of transport and route, good working conditions and technical aids like route 

optimization, were key factors that helped in the transitioning of the logistics industry in Sweden 

during the peak of the pandemic (Berg, 2021). 
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2.5 Potential Long-Term Impact of the Covid-19 pandemic on 

Logistics 

 

From various researches and observations in the logistics industry and academia, there are several 

identified long-term impacts as a result of the pandemic. The selected long-term impacts to be 

focused on in this study, are the most recurring and directly related to the Swedish logistics sector. 

These are: reconfiguring of global value chains, e-commerce rises and expansion, supply chain 

disruptions, ICT connectivity and technology rise, integrating risk mitigation measures, lack of 

skilled labour and employment issues, and sustainability concerns. 

2.5.1. Reconfiguring of Global Value Chains 

Supply chain reconfiguration is setting up a company’s supply chain to position itself for critical 

components that enhance the organisation's operations and grant them competitive advantage. 

According to Barua (2020), the concurrent shock to countries' production, demand and supply 

chain and human flows is likely to result in a significant decrease in international trade flows of 

goods and services. Tian et al (2019) express that reconfiguration of a company’s supply chain is 

a strategic decision which ensures that the capability and functionality needed are provided. The 

strategic importance of reconfiguration of the supply chain is receiving considerable attention. 

Ivanou (2020) identified that the pandemic presented a risk in the supply chain which covers 3 

components, and they are; “(i) Long term disruption existence and its unpredictable scaling (ii) 

Simultaneous disruption propagation in the population, (iii) Simultaneous disruption in supply, 

demand and logistics infrastructure”. As a result of the severity of the pandemic on the economy, 

more companies are being lean in their operations. In reaction to this, supply chains may find a 

need to shorten or diversify through reshoring (bring home production) or nearshoring 

(collaboration with alternative partners). According to a Fortune publication in 2020, about 94 per 

cent of Fortune 1000 companies experienced supply chain disruptions due to the pandemic. 

Nonetheless, the reconfiguring of supply chains may benefit countries with adequate 

manufacturing sectors ad non-stringent export policies which inevitably will substitute the over 

reliance on China in the medium and long term (Twinn et al, 2020). Tian et al (2019) further states 

that reconfiguration decisions must take into consideration risks, manufacturing tasks, 

outsourcing, logistics and cost.  Research in this field has contributed immensely to the knowledge 
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and understanding of supply chain reconfiguration. According to Dollimore and Cooper (2020), 

the logistics industry is expected to bounce back healthier and stronger in a post Covid-19 

environment but some expected trends are anticipated to emerge such as consolidation of the 

highly fragmented logistics industry, which will help improve the efficiency of supply chains.  

 

2.5.2 E-commerce Rise and Expansion  

E-commerce as defined by Fernie et al (2018) is “the sale and distribution of goods and service 

via electronic means”. This sector has grown and expanded rapidly in the past few years especially 

as internet development continues to grow. The increase in online retail is behind the expansion of 

e-commerce which enables all types of goods to be just a click away. E-commerce expansion is 

linked to the growth of internet and technology infrastructure, as mobile phones, tablets, computers 

and internet broadband have made it possible for everyone across the globe to access online 

services. This sector captures Business to Business (B2B), Business to Consumers (B2C), 

Consumer to Consumer (C2C), Government to Business (G2B) and Business to Government 

(B2G), making business transactions within these spaces to thrive (Fernie et al., 2018). Fernie et 

al. (2018), also explains that the B2B and C2C sectors using the e-commerce platform witness 

profitability and growth compared with the B2C and the other sectors. The advent of e-commerce 

propagated the idea of disintermediation of wholesalers, agents and retailers popularly referred to 

as Middlemen. E-commerce enabled manufacturers of certain products to reach their customers 

directly (B2C) without needing the services of wholesalers and distributors which birthed 

disruption in the traditional way of doing business. Companies identified a multi-channel approach 

adding the online service to their traditional brick and mortar outlet that created a flexible 

experience for their customers (Fernie &Sparks, 2018).  

 Figure 1.0 depicts the trend in estimated sales volume capturing from 2019 to 2025 
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Figure 1.0: Global ecommerce sales (Source: Oberlo.com, 2022). 

 

Putting this in perspective, Oberlo (2022) highlights that e-commerce sales is expected to reach 

$5.545 trillion globally in 2022 and this is expected to continue to rise as depicted from the graph. 

Online sales will continue to contribute to the sales of major companies in the retail industry 

(Oberlo.com, 2022).  

As highlighted by researchers, Covid-19 pandemic has accelerated the growth of e-commerce by 

about 5years. As measures to curb the pandemic were introduced by various governments, online 

sales became the viable option for many shoppers thereby increasing the gap between in-store 

shopping and online shopping (Oberlo, 2022). 

Also, the rise of e-commerce brings some challenges such as the last mile delivery problem, cost, 

warehousing, returns and sustainability issues. Customers desire to receive their products 

purchased online instantly which creates logistical challenges for companies. Although the ‘click 

and collect’ strategy has been a solution to reduce the pressures of instant deliveries, home delivery 

still remains the convenient option for customers (Fernie & Sparks, 2018). 

The Swedish e-commerce industry is expanding rapidly as it is estimated to be the 19th largest 

market in the world, recording about US $11,748m in market volume and expected to increase by 

about 25% in 2025 with a continuous user penetration growth. Leading in this sector is the clothing 

industry which covers about 31% of the revenue generated in e-commerce (Edwards, 2022). 
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Various research also indicates that digitization of the supply chain will speed up as a result of the 

surge in the use of e-commerce which will only keep increasing as this trend will be seen as the 

new normal in the world. 

 

2.5.3. Supply Chain Disruptions  

Supply chain disruptions were one of the noticeable long-term impacts of the Covid-19 on the 

global economy. As a result of increase in globalisation and specialisation of production across 

countries in the world, any form of disruption in a single nation that is the source of highly 

demanded components can have an adverse impact on the global supply chain (Goel et al, 2021). 

Temporary shutdowns of manufacturing companies in China coupled with global lockdown in 

most countries amid labour shortages, increase in demand for essential goods and disruption in 

logistics network operations with capacity constraint, resulted in increase in freight charges and 

delivery times (Kamali and Wang, 2021). Suffice to say, this is not the first experience of 

disruption in the global supply chain. For example, during the 2008-2009 financial crisis, the 

experience gained from that event should have equipped the world in handling such scenarios 

better. 

More so, the pandemic exposed most firms to severe supply chain disruptions due to undiscovered 

areas of vulnerabilities in their supply chain (Sudan and Taggar 2021). Disruptions like extended 

lead time, inventory stock out, shortage of containers and port disruptions, were some factors that 

affected the upstream and downstream supply chains in most economies of the world. However, 

the ability of firms to proactively respond to these interruptions in their supply chain is crucial to 

staying competitive and maintaining their market position. In other words, the success of a supply 

chain depends on the integration and coordination of all units so as to form an efficient and 

effective network structure which leads to cost reduction in operations while being speedy in 

response to customer demand (Baghalian et al, 2013). This saw the birthing of Supply chain 4.0 

which is a strategic transformational idea that has been considered especially in the post pandemic 

period. It is believed that the use of industry 4.0 technologies collaborating with supply chains will 

lead to mature and more resilient supply chains that can better compete on the market (Federico, 

2021). Researchers have hypothesising that coming out of the pandemic, though still not certain, 



18 
 

will bring about disruption tails which are postponed effects resulting from a disruption such as 

order delays, backlogs, which may still affect the operations and performance of supply chains 

even after the end of the disruption (Ivanov, 2021). An example was the incidence of a global 

semiconductor shortage which had a substantial impact on Sweden’s Volvo group’s production in 

the second quarter of 2021. A press release by the group stated that as a result of the shortage, 

there was going to be a stoppage in production for a period of two to four weeks which will lead 

to a negative impact on earnings and cash flow (Volvo group, 2021).  

For what may possibly improve in the nearest future, Grazia 2018 research opine that 

“optimization of the entire supply chain network, customer value co-creation, information 

synthesis, collaborative relationships, demand shaping, transformational agility, flexible network 

integration and global optimization” are the key trends that will help in shaping the logistics 

industry in the future. These points highlighted by Grazia are similar to what KPMG (2022) study 

reveals are the five key trends impacting the logistics industry after the Covid-19, which are: (i) 

Adopting flexibility in their operations and building resilient supply chains. (ii) Adopting 

technology to enhance visibility in their supply chain and to reduce cost and improve their 

operations. (iii) Engage in efficient fleet management. (iv) Build an extensive supply chain 

network by adopting collaborations and establishing critical supplier partnerships. (v) Building 

risk mitigating measures and undertaking continuous risk monitoring. 

 

2.5.4. ICT Connectivity and Technology Rise 

Bowersox and Daugherty 1995, confirm that with the global increase in competition among 

logistics firms, a wide variety of ways are being considered in improving business operations in 

order to gain a wider market share and satisfy business requirements more effectively. Several 

innovations have been developed to improve on logistics systems and bottlenecks such as 

innovative software like truck route planning with intelligent transport systems (ITS) and global 

positioning system (GPS) (Vasiliauskas and Jakubauskas, 2007). The use of information 

technology determines the number of innovative business solutions that are invented which are 

capable of impacting in a larger degree business structure and organisational structural choice. 

According to Feng and Yuan 2006, ICT has been widely used in various logistics operations such 

as customer service, transportation management, order processing, warehousing management and 
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Enterprise resource planning (ERP). Bhandari 2014, states that the degree of success in logistics 

depends on the selection of the right technology for the application and availability of proper 

organisational infrastructure, culture and management policies.  

 

In another context, Ndonye (2014) rightly noted that information and communication technology 

improve the visibility in logistics activities as better information dissemination enables easier 

coordination of supply with demand. According to Bhandari (2014), the latest Information and 

communication technology being used in recent times in logistics and supply chain management 

is grouped under the following categories which are; automatic identification technology, 

communication technology, and information technology.  In Automatic identification technology, 

the use of bar coding and radio frequency identification (RFID) are the most common in this 

segment. While in Communication and Information Technology, tools such as Electronic data 

interchange (EDI), Geographical information system (GIS), Enterprise resource planning (ERP) 

and Automated inventory tracking system (AITS) are commonly utilised which assist in planning, 

taking stock of inventory, and general improvement in service levels. 

 

At the onset of the pandemic, the importance of well-integrated information and communication 

technology was more evident than ever. According to Rivera (2020), the continuation of logistics 

services during this period helped guarantee the on-time delivery of basic necessities like food 

stocks, medical supplies and other household consumption commodities. This was made possible 

through an integration of information platforms that enabled for mapping of transportation 

capacity and supplies through data sharing, tracking and tracing, and increased digital technology 

(Yanling zu et al, 2021).  A survey report done in 2020, on the impact of Covid-19 on Swedish 

companies with operations in the US by a team of the Swedish embassy, businesses and consulate 

in the US, shows that Swedish companies operating within digital technology, business services 

and transportation and automotive sectors are more optimistic in staying resilient during and after 

the pandemic compared to the industrial and mining industry. The IFC report of 2020, a subsidiary 

of the World bank, rightly states that companies with huge investments in digital technology that 

allows for cargo visibility and traceability and do business online, are at an advantage. This 

inevitably will propel companies to invest more in technologies such as automation, data analytics, 

cloud computing and the likes, which in the long term, will not only make logistics more resilient 



20 
 

but also reduce their exposure to labour shortages. On the bright side, the pandemic accelerated 

the increase in ICT innovation in firms particularly in averting supply chain disruption. As 

proposed by IBM 2021, one aspect that assists in making a supply chain more resilient to disruption 

is harnessing analytics, artificial intelligence and visualisation technologies which allows for 

structure modelling and understanding the location of products near real time (IBM, 2021). 

  

2.5.5. Integrating Risk Mitigation Measures  

    As logistics has become the bedrock for many thriving industries, it is also associated with risk. 

Among the common risk that can be identified in the logistics industry is the global pandemic, 

which Covid-19 happens to be one, new safety and security regulations enacted for logistics, 

political risk, terrorism, theft, and natural disaster. Manuj & Mentzer 2008 and Christopher et al 

2004, further highlight the categorization of risks as demand, supply, security and operational 

risks. They defined demand risk as the risk that affects the outbound flow such that customers are 

unable to place an order and affect the choices of orders and their availability. Supply risk is the 

risk that affects the inbound flow which makes it difficult for firms to fulfil the needs of their 

customers. Security risk is the risk that may occur and affect the transportation, information flow, 

theft, breaches such that supply and demand is affected. Finally, operation risk is any event that 

affects the internal operations of the firm which hinders their ability to perform (Manuj et al. 2008). 

 

Ng et al. 2020, commented that the Covid-19 pandemic response caused the stoppage of flights, 

and heightened the shortage of containers and congestion at the port, thereby causing logistics 

industries to face an unprecedented crisis mode. This affected production, as inputs expected by 

manufacturers were delayed causing shortages of all kinds of products and distribution problems. 

On the demand side, the pandemic also caused demand to fall affecting the sales of companies. Ng 

et al. 2020, accentuated the importance of the logistics industry, as the logistics chain was allowed 

to function despite all the restrictions measures and border closures. Covid-19 and new pandemics 

in the future will still create a challenge to industries, and businesses will still face one form of 

risk or the other (Witte, 2021). 

Extensive research on risk management has been done in the past with renewed interest on global 

sourcing and logistics due to the growing importance to corporate strategies (Beamon, 1998). 
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Manuj et al. 2008 research about the global supply chain risk management strategies, identifies 

that risk activities are connected along the entire global value chain, any unexpected event has a 

ripple effect on other dependent supply chains. As organisations seek to control and mitigate the 

impact of risks. Keen (2021) presents the risk evaluation cycle in the figure 2.0. This cycle points 

out the important steps to evaluate and access risk. 

 

 

 

 

Figure 2.0: Risk evaluation cycle (Source: ISO-9001, 2021). 

Keen (2021) argues that risk evaluation is important and should be included in the daily operations 

of every logistic company as well as in the company’s corporate strategy. Keen (2021) also 

explains that the aim of risk evaluation is to ensure that the company is able to deliver efficiently 

whilst managing risks and uncertainties. 

2.5.6. Lack of Skilled Labour and Employment Issues  

 

Skilled workers have been the backbone of every functioning company as industries are always 

competing for both low skilled labour and highly skilled workforce for their operational functions. 

Research shows that during the peak of the pandemic, demand for transportation, hospitality, 

tourism and in general non-essential goods dropped significantly. This led to layoff of workers in 
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these industries amidst the huge drop in demand for their services. Many people have become 

unemployed or have been affected in other ways as a result of the economic decline caused by the 

pandemic. This challenge was also evident in the logistics sector. Erkan (2014), opines that 

efficient logistics is an important determinant of a country’s competitiveness and source of 

employment.   

 

According to the Swedish ministry of finance publication in 2021, like other countries, the 

unemployment rate in Sweden increased at the start of the pandemic but at present, has one of the 

highest levels of employment in the EU, as it was before the pandemic. The publication also 

highlights the Swedish government putting in place re-infused unemployment insurance benefits, 

with support measures like a short-time work allowance system, helped to save a great number of 

jobs during the pandemic (Ministry of finance, 2021). In terms of skills, Logistics companies are 

still finding ways to address talent shortages through (i) Training and development for both new 

and experienced workers. (ii) Motivation and (iii) Opportunities (PwC, 2022). As the logistics 

industry keeps growing demand for workers in this field will continue to grow, the need for truck 

drivers has been a major concern in Europe, also sales and marketing personnel, and IT workers.  

 

KPMG (2022), reiterates the issues of workforce and labour in this era of the post pandemic. 

Industries are facing issues of labour market shortages, as both skilled white and blue collared 

workers are in limited supply. Lynch (2021) writes about the shortage of truck drivers amid the 

Covid-19 pandemic, as they facilitate goods and logistics flow. As KPMG (2022) puts it, the 

pandemic has heightened this challenge of labour shortage. Market trends and buying habits 

orchestrated by the proliferation of technology has changed the dynamics of the market, 

necessitating a new skill set which has added to the staffing pressures logistics industry faces. 

 

2.5.7. Sustainability Concerns  

Companies corporate strategy has generally been about cutting costs and increasing revenues. 

Sustainability and corporate governance issues were traditionally viewed as a venture that 

increases cost expenditures of companies. As governments, NGOs, civil society and pressure 

groups raised concerns of global warming, exploitation of natural and human resources, and 
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emissions of greenhouse gases became the topic of discussion and a matter which needed to be 

addressed because of the consequences their activities were causing. This facilitated the need for 

businesses to inculcate sustainability in their corporate strategies (Lee, 2010). Egels-Zanden 

(2016) in his article expressed that companies have identified that incorporating sustainability in 

their strategies offer them competitive advantages over their competitors. Logistics industries 

especially are scrutinised on their contribution to sustainability, as research has shown that most 

logistics operations induce adverse effects on the environment. Practices which are identified as 

unsustainable have the potential to damage the company’s brand image as consumers have become 

more conscious and demand that logistics companies take responsibility for their actions on the 

community and the environment (Moss Kanter, 2010; Prokesch, 2010).  

 

Furthermore, Dey et al. (2011) and Magazzino et al. (2021) posits that logistics operations which 

involves all the process and organisation of moving goods and services from one point to another, 

relies hugely on transportation with often long lead times generating toxic emissions due to the 

high dependence on fossil fuel combustion. The council of Supply chain management 

professionals, 2018 estimates that logistics activities account for about 75 per cent of an 

organisation’s carbon footprint. Dey et al. (2011) breaks down the logistics activities into reverse 

logistics, inbound logistics, outbound logistics, and the distribution chain. In each of the activities, 

they highlighted opportunities available to introduce sustainability or an improvement to the 

sustainability status. Soderlund (2021) pinpointed the aspect of the environmental impact of 

logistics businesses as there is a global call for more sustainable means for transport with C02 

regulations will be imposed in order to enforce compliance and shift to green fuels usage. 
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3.0 Methodology  

  

This chapter focuses on describing the techniques used in order to address the formulated research 

questions and how the data collected is to be analysed. This methodology section will also examine 

how the purpose and aim of the study can be achieved by using the LPI mentioned in the literature 

as a means of predicting which of the impacts identified, will most likely persist for a longer period 

post Covid-19.  

3.1 Research Design 

According to Collis and Hussey (2014), a research design indicates how a research will be 

conducted and the methodology chosen that reflects the pattern of ideology the research is based 

on. The methodology for this research is structured following the triangulation or mixed methods. 

This means the use of multiple research methods and data sources in investigating the objective of 

the study (Collis and Hussey, 2014). First the background of the study is stated, followed by a 

theoretical literature review which seeks to address the developed research questions and to 

provide insights about previous research done on the topic. The literature background is 

supplemented by empirical data collection which will be collected from various logistics industries 

in Sweden through the administration of a structured questionnaire and interview. The analysis of 

this data is done through the Analytic Hierarchy Process (AHP) in Multi Criteria Decision Making 

(MCDM). This method calculates the weight of the criteria to be evaluated which are domestic 

LPIs by the world bank which are then used to derive the priority weights of the alternatives which 

are the potential long-term impacts identified.   

3.2 Research Strategy 

The strategy of the research is to first give an introduction of what the impacts of Covid-19 

pandemic has caused the logistics industry in Sweden, identify the concepts that capture the 

research topic, and then employ the use of existing literature to define and provide understanding 

of the various concepts. Both qualitative and quantitative approaches (mixed method) were utilised 

in the data collection process. The questionnaire consisted of 5 sections, Section 1 was structured 

for respondents to provide some demographic information about themselves. The remaining 4 
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sections consisted of the pairwise comparisons. The interview format is structured the same way 

but with the option of giving more details on the reasons behind the responses. 

3.3 Data Collection 

Empirical data was collected in the form of questionnaires and structured interviews from experts 

in the logistics industry in Sweden. In the search for these experts to participate in the data 

collection process, 18 logistics personnel were contacted by email to participate in either an 

interview session or to the structured questionnaire. Out of the 18 professionals contacted, 8 

responded and accepted to participate in the data collection process. Four (4) of the respondents 

were from different e-commerce companies, two (2) of the respondents were from a logistics 

service provider company, one (1) of the respondents was from the car manufacturing company 

and the last respondent was from an intermodal transport company. 4 respondents were 

interviewed while 4 respondents answered the questionnaire administered making an even 

distribution of the two methods used in the data collection.  

3.4 Research Approach 

In analysing the data collected, a tried and tested mathematical tool that can help come up with the 

best prediction (decision) in the form of prioritising the responses from respondents is needed. An 

example of such is the Analytical Hierarchy Process (AHP) in Multi criteria decision making 

(MCDM).  

A Decision analysis tool is useful in solving problems encountered by multiple actors and experts 

in making decisions which requires knowing the problem, the need, the purpose of the decision, 

the criteria of the decision, their sub criteria, the segment or group affected by the decision and the 

alternative actions to take (Saaty, 1980; Kumar et al, 2017). Multi criteria decision making 

(MCDM) also known as multiple criteria decision analysis (MCDA) a decision analysis tool 

developed by Thomas Saaty in the 1970s, is a mathematical quantitative research method that 

involves the analysis of various choices in a setting which covers across all spheres like daily 

living, social science, engineering etc (Ozsahin and Kaba, 2021).  
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3.4.1 Analytic Hierarchy Process 

Analytic Hierarchy Process is an MCDM statistical tool that utilises theory of measurement 

through pairwise comparisons relying on the judgement of the expert (s) to derive priority scales 

in defining and calculating the weight of criteria and evaluate alternatives (Russo and Camanho, 

2015). It is an objective mathematical process that analyses subjective preferences of an individual 

decision maker or a group (Schmoldt et al, 2001). The process of taking a decision involves many 

criteria and in most cases sub criteria which are used to rank the alternatives of a decision (Saaty, 

2008). Saaty advocates that to deal with the complexity of the decision-making process, there is a 

need to identify all the factors influencing the decision and arrange them in a hierarchical structure 

of homogenous clusters of factors (Russo and Camanho, 2015). In generating priorities from 

criteria and or sub criteria, there is a need to break down the decision in the following steps. AHP 

in general follows six steps which are highlighted by Sabaei & Co, 2015 as,  

- “Define objective(s) 

- identify the factors and group them into criteria, sub-criteria and alternatives 

- Make a pairwise comparison of factors or elements in each category or group 

- Calculate the weighting and consistency ratio of each criteria 

- Evaluate the alternatives or sub-criteria according to weighting   

- Rank them” (Sabaei, Erkoyuncu, & Roy, 2015, and Goepel, 2010). 

The Analytical hierarchy process (AHP), as a theory of measurement applied in decision making, 

assists in describing a decision by decomposing a complex problem into a multi-level hierarchy 

structure of criteria, sub-criteria, and alternatives (Saaty, 1990). According to Harker and Vargas 

1987, there are three principles in problem solving using AHP which are decomposition, 

comparative judgements and synthesis of priorities. In decomposition, the basic elements of the 

problem or objective of the study is structured in the form of a hierarchy. The next step is to carry 

out a comparative judgement which entails setting up a matrix in order to carry out pairwise 

comparisons of the basic elements in relation to their level of importance in respect to the elements 

in the level above them in the aim to develop a ratio scale. The final principle of synthesis of 
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priorities is used to generate the composite priority of the elements at the lowest level of the 

hierarchy (Harker and Vargas, 1987). 

The structured hierarchy for this analysis is grouped into three levels. The first level is the objective 

of the research which is predicting the long-term impact of the Covid-19 pandemic on the Swedish 

logistics industry. The level directly below this objective are the four domestic logistics 

performance indicators of infrastructure, service, border procedure and time and supply chain 

reliability. They are categorised as the criteria. For the purpose of the analysis they will be 

represented as; 

C1- Infrastructure 

C2- Service 

C3- Border procedure and time 

C4- Supply chain reliability 

The last level is the seven potential long-term impacts identified from the review of various 

literatures which are grouped as the alternatives. They are shortened as impact 1 to 7 which are; 

Impact 1-Reconfiguring of global value chains 

Impact 2-Ecommerce rise and expansion 

Impact 3-Supply chain disruptions 

Impact 4-ICT connectivity and Technology rise 

Impact 5- Integrating Risk mitigation measures 

Impact 6-Lack of skilled labour and employment issues 

Impact 7-Sustainability concerns 
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Figure 3.0: AHP hierarchical structure. 

 

Figure 3.0 shows the detailed structure of AHP. 

According to Saaty (1980), the weight of criteria is determined by pairwise comparison after which 

a Saaty’s scale is used to measure the intensity of preferences between two alternatives (Harkar 

and Vargas, 1987).  Criteria are selected by decision makers or researchers and are given weights 

using a ratio scale. This helps them to be prioritised in terms of their level of importance in 

achieving the set objective or goal (Saaty, 1990). The values given are represented in the Table 

2.0. In summary, according to Franek and Kresta 2014, the AHP model follows this structure: 

problem modelling, weights valuation, weights aggregation and sensitivity analysis. As AHP 

makes use of a ratio scale instead of an interval like most methods, there is need for no unit in 

comparison (Franek and Kresta, 2014). In using a ratio scale, the judgement is the value or quotient 

of a/b of two quantities a and b having the same unit. This does not require any numerical unit 

value but a verbal appreciation is required.  

 

Long-term impact of Covid-19  

Infrastructure     Service 
Border procedure 
& time 

Supply chain 
reliability 

Impact 1 
11111 

Impact 2 Impact 3 Impact 4 Impact 5 Impact 6 Impact 7 
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Table 2.0: Saaty’s Table of Relative Scores. 

 

1   Equal Importance  The two factors equally to the 

       Objective (s) 

3   Moderately important  Judgement and experience moderately  

Favours one factor over another 

5   Strongly important  Judgement and experience strongly  

Favours one factor over another 

7   Very strongly   Huge dominance of a factor over the   

   Important   other in practise 

9   Extremely important   The highest level of affirmation of a 

       factor over the other. 

2,4,6,8   Intermediate values  Values in between 3,5,7, and 9 where 2   

                                                                   is equal to moderate, 4 is moderate to  

strong, 6 is strongly to very strongly and   

 8 is very strongly to extremely important 

                                   

(Source: Saaty, 1980.) 

 

Intensity of   Definition   Explanation  

 importance 
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3.5 Analysis and Discussions 

Microsoft Excel is used as the software in the analysis. The discussion section seeks to compare 

and contrast what theoretical literature has provided on what could be the potential long-term 

impact of Covid-19 and the results obtained from the empirical data collected from the various 

experts in the logistics industry in Sweden by establishing the differences and similarities and what 

conclusions can be drawn. Finally, we try to ascertain if these findings can be generalizable. 

3.6 Quality of Research 

Predicting the future impacts of the Covid-19 pandemic can be a daunting task to achieve full 

accuracy. That is why the validity and reliability of the study helps to substantiate the integrity and 

the generalizability of results derived. In other words, they are used in measuring the accuracy of 

the study in order to influence the quality of the research (Collis and Hussey, 2014) 

3.6.1 Reliability 

Reliability is one of the standards for measuring the quality of a research; the other been validity. 

It is defined by Collis & Hussey (2014) as “the accuracy and precision of the measurement and 

the absence of differences if the research were repeated”. This means that the findings of the study 

should be credible such that a repeated study overtime should produce the same results irrespective 

of person carrying out the research. The use of AHP fulfils this requirement because of its usability, 

simplicity and the ability to breakdown complex issues into simple steps (Karthikeyan et al., 2016). 

Also, the research can be replicated if the same level, experience and number of respondents from 

the same logistics organisations are been used. This is a result of how well the steps for analysis 

have been documented and the method employed to conduct the analysis.  

3.6.2 Validity 

Collis & Hussey (2014) explains validity as “the degree to which a test measures what the 

researcher wants it to measure and the results reflect the event under study”. Validity also seeks to 

determine if the methodology adopted is accurate such that there are no errors to make the findings 

of the research invalid. The research study employed the mixed method of data collection in the 

form of structured questionnaires and semi structured interview. This mixed method ensures data 

is accurately collected and the issue of bias in the data sources is reduced. As Denzin (1978) clearly 
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expressed in Collis & Hussey (2014) book on Research methods, “…the use of different methods 

by various researchers studying the same phenomenon, should lead to greater validity and 

reliability than a single method approach providing they all reach the same conclusion”.  Also, the 

use of AHP mathematical tool for predicting is quite appropriate as AHP has been used in the area 

of prediction in other research works. 
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4.0 Analysis and Results 

In this section, the steps taken in the decision-making process are shown and the results from 

analysing the responses of the logistics experts are presented in tables.  

4.1 Demographic Information of Respondents 

 All the respondents were males with 30 % of them being CEOs, 30 % being site managers, 20% 

core project managers while the remaining 20 % were facility support managers.  The demographic 

results regarding years of experience is shown in the Table 3.0. 

 

Table 3.0: Demographic results regarding years of experience.     

Experience in years Less than 2 years 2 to 5 years 6 to 10 years More than 10 years 

Percentage 0 10 % 50 % 40 % 

 

4.2 Converting Experts Responses to Data 

Following the AHP pairwise comparison matrix, each expert was asked to compare factors in the 

same level of hierarchy and rank their responses using the Saaty’s scale of significance. This 

enables the answers to be converted into a mathematical operation so that it can be analysed 

quantitatively. 

There are three steps taken in coming about a decision in the AHP procedure. They are: 

Step 1: The elements of each level are compared to the elements of the next level through a 

pairwise comparison matrix. The criteria are compared to each other in respect to the goal of the 

research. This is done in the form of a matrix. The outcome for pairwise comparison for n criteria, 

is arranged in a 𝑛 × 𝑛 matrix which is represented as A otherwise known as the matrix size which 

is equivalent to the number of criteria used in decision making process (Manoj 2018,). The matrix 

size for this research is a 4 × 4  matrix. It is created with the help of the scale of relative importance 

or significance otherwise known as the Saaty’s scale. The pairwise matrix table is represented as 
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A= (𝑎𝑖𝑗) where 𝑎𝑖𝑗  indicates the relative importance of i criteria as compared to j criteria 

(Saaty,1980). 

 

                             Eq. (1) 

 

The formula for calculating the relative importance of criteria against each other is; 

 

𝑎𝑖𝑗 = 
1

𝑎𝑖𝑗 
 ,𝑎𝑖𝑗 ≻  0, 𝑖, 𝑗 = 1,2, . . . , 𝑛.                                                    Eq. (2) 

This formula denotes that, if the criteria j is preferred to criteria a, the inverse of the rating of j is 

given to a.  

[𝑎𝑖𝑗  𝑖𝑓 𝑎𝑖  𝑑𝑜𝑚𝑖𝑛𝑎𝑡𝑒𝑠 𝑎𝑗 ,
1

𝑎𝑖𝑗
 𝑖𝑓 𝑎𝑗 𝑑𝑜𝑚𝑖𝑛𝑎𝑡𝑒𝑠 𝑎𝑖  ] 

 

 

 

 

 

1       a12   …    a1n 

 

a21     1      …    a2n 

.         …      …     . 

.                           . 

.                           . 
an1    an2    …    1 

A = 
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An example of a pairwise comparison table is seen below. 

Table 4.0: 4 × 4 Pairwise comparison matrix 

 𝐴𝑖 𝐴𝑗 𝐴𝑘 𝐴𝑙 

𝐴𝑖 1 𝑎𝑖𝑗  𝑎𝑖𝑘 𝑎𝑖𝑙  

𝐴𝑗 1

𝑎𝑖𝑗

 
1 𝑎𝑗𝑘 𝑎𝑗𝑙  

𝐴𝑘 1

𝑎𝑖𝑘

 
1

𝑎𝑗𝑘

 
1 𝑎𝑘𝑙  

𝐴𝑙 1

𝑎𝑖𝑙

 
1

𝑎𝑗𝑙

 
1

𝑘𝑙
 

1 

 

Step 2: After the values for each row and column in the pairwise comparison matrix is calculated, 

the next step is to normalise the matrix by totalling the number in each column and then dividing 

each entry in a column by the column sum to derive its normalised value. The individual weight 

of each criterion is derived by finding the average all the elements of each row in the matrix. To 

calculate the weight of each criteria, the following formula is used 

𝑊 =  
𝑎𝑖

∑ .𝑛
𝑖=1 𝑎𝑖

 . 

Eq. (3) 

Here, 𝑎𝑖𝑗 are the elements of the matrix and n the number of compared elements. 

Step 3: The next step after calculating the weight of criteria is to check the consistency of the 

values.  In carrying out pairwise comparison for each matrix, there is a measure of inconsistency. 

The consistency index is calculated to make sure that the preference rating of the criteria is 

consistent. It is carried out in order to check if the values for the criteria weights are correct or not 

(Manoj, 2018). There are four stages of calculations taken in calculating the consistency ratio. 
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1. The value of each element in a column in the non-normalised pairwise comparison matrix is 

multiplied by their respective criteria weight.  

2 The weighted sum value of each row is calculated which is the sum of each row.  

3.The weighted sum value for each row is divided by each row’s criteria value.  

4.Lambda max (λmax) is then calculated by calculating the average of the values derived from the 

previous step by dividing the weighted sum value by the criteria value. λmax is the maximum 

eigenvalue of A comparison matrix where n represents the dimension of the matrix (Liang et al., 

2017). 

In order to derive the consistency index (CI), the following formula is used; 

𝐶𝐼 =
𝜆𝑚𝑎𝑥 − 𝑛

𝑛 − 1
.        

Eq. (4) 

Here, n is the number of criteria. 

Having derived the consistency index (CI), the consistency ratio (CR) which is the consistency of 

a given evaluated matrix and the consistency of a random matrix is calculated using the formula, 

 𝐶𝑅 =
𝐶𝐼

𝑅𝐼
.                                     

Here, RI is the random index derived from a Saaty’s random consistency index table 

 

Table 5.0: A random index tables 

N 1 2 3 4 5 6 7 8 9 10 

RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49 

The concept of the consistency ratio in AHP is important. It is given to accommodate the level of 

inconsistency from the response to the questionnaire administered (Manoj, 2020). For the pairwise 
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comparison ratio to be consistent, the value of the consistency ratio should be less than or equal to 

0.1 CR ≤ 0.1. If the consistency ratio calculated is greater than 0.1, a new comparison table is 

required. In this aspect, AHP differentiates itself from other traditional methods as these do not 

have a stated way for dealing with inconsistencies (Harker and Vargas, 1987).  

4.3 Results from ranking criteria against criteria 

The responses from the experts were aggregated using the geometric mean method used in AHP. 

The results obtained from the paired comparisons of criteria against criteria which are represented 

in decimals instead of fractions is as shown in Table 5. 

Table 6.0: Aggregated pairwise comparison for criteria against criteria. 

Criteria Infrastructure Logistics 

service 

Border procedure 

and time 

Supply chain 

reliability 

Infrastructure 1 2.8 0.8 0.86 

Logistics service 0.35 1 0.53 0.27 

Border 

procedure and 

time 

1.25 1.89 1 0.57 

Supply chain 

reliability 

1.16 3.7 1.74 1 

 

The next step is to normalise each row of the matrix as seen in Table 7.0. 
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Table 7.0: Normalised pairwise comparison matrix 

Criteria Infrastructure Logistics 

service 

Border procedure 

and time 

Supply chain 

reliability 

Infrastructure 0.265 0.298 0.196 0.318 

Logistics service 0.09 0.106 0.13 0.1 

Border procedure 

and time 

0.33 0.2 0.245 0.211 

Supply chain 

reliability 

0.308 0.39 0.42 0.37 

 

After this, the weight of each criteria is calculated by finding the arithmetic average of each row. 

Table 8.0: Criteria weights. 

Criteria Infrastructure Logistics 

service 

Border 

procedure and 

time 

Supply chain 

reliability 

Criteria weight 

Infrastructure 0.265 0.298 0.196 0.318 0.26925 

Logistics service 0.09 0.106 0.13 0.1 0.1065 

Border 

procedure and 

time 

0.33 0.2 0.245 0.211 0.2465 

Supply chain 

reliability 

0.308 0.39 0.42 0.37 0.372 

Lambda max (ΔMax) is then calculated as, 

ΔMax => (3.77 * 0.27) + (9.39 * 0.11) + (4.08 * 0.25) + (2.7 * 0.38) =4.05184653796999 
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ΔMax is obtained to be 4.044 

 By using it, the value of CI is calculated using the formula; CI = 
𝜆𝑚𝑎𝑥 − 𝑛

𝑛 − 1
 

Where n is the number of the matrix which results to CI= 
4.044 − 4

4 −1
 = 0.0147 

The CR is then obtained to be CR=
𝐶𝐼

𝑅𝐼
 = 

0.0147

0.9
 = 0.01633 

Where RI is 0.9 according to the Saaty’s random index matrix for a 4 × 4 matrix as seen in Table 

5.0. 

The value of the CR calculated is CR≼ 0.10. This means that the level of consistency of responses 

is optimal and the values are correct. 

4.4 Results from ranking alternatives against criteria 

As seen from Figure 3.0, ranking always depends on the criteria not vice versa. The criteria are 

independent of the alternative or can be dependent on the alternatives in a different way (Saaty, 

1990). The ranking of alternative steps is to derive the priorities based on the performance of each 

alternative against each criterion. The aggregated data based on the various responses of each 

alternative which are the potential long-term impacts of Covid-19 against each Logistics 

performance indicator (LPI) categorised as the criteria is presented in Table 8 to Table 11. 
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Table 9.0: Pairwise comparison of alternatives against criteria one (Infrastructure). 

C1 Impact 1 Impact 2 Impact 3 Impact 4 Impact 5 Impact 6 Impact 7 

Impact 1 

1 0.36 1.47 0.27 0.57 0.27 1.77 

Impact 2 

2.74 1 5.96 5.96 1.72 5.86 5.29 

Impact 3 

0.68 0.17 1 2.72 1.09 0.86 1.55 

Impact 4 

3.71 0.17 0.36 1 2.74 1.19 1.56 

Impact 5 

1.72 0.57 2.54 0.36 1 5.24 1.54 

Impact 6 

3.72 0.17 1.12 1.46 0.19 1 1.47 

Impact 7 

0.56 0.19 0.64 0.64 0.65 0.68 1 

Sum 

14.13 2.63 13.09 12.41 7.96 15.1 14.18 

 

Table 10.0: Pairwise comparison of alternatives against criteria two (Logistics service). 

C2 Impact 1 Impact 2 Impact 3 Impact 4 Impact 5 Impact 6 Impact 7 

Impact 1 1 0.69 0.67 0.17 0.56 0.87 4.6 

Impact 2 1.46 1 0.52 0.79 1.83 2.33 4.58 

Impact 3 1.49 1.88 1 0.88 1.78 0.85 3.26 
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Impact 4 5.66 1.26 1.14 1 3.7 1.64 3.26 

Impact 5 1.78 0.54 0.56 0.27 1 2.56 2.88 

Impact 6 1.14 0.43 1.17 0.62 0.38 1 2.44 

Impact 7 0.56 0.19 0.64 0.64 0.65 0.68 1 

 Sum 13.09 5.99 5.7 4.37 9.9 9.93 22.02 

 

Table 11.0: Pairwise comparison of alternatives against criteria three (Border procedure and time). 

C3 Impact 1 Impact 2 Impact 3 Impact 4 Impact 5 Impact 6 Impact 7 

Impact 1 

1 0.35 0.47 0.54 1.25 2.22 1.49 

Impact 2 

2.82 1 0.68 0.91 0.63 1.15 1.34 

Impact 3 

2.08 1.47 1 1.29 1.88 0.91 1.3 

Impact 4 

1.81 1.08 0.77 1 0.4 1.12 1.34 

Impact 5 

0.34 1.58 0.53 2.51 1 0.57 1.69 

Impact 6 

0.44 0.85 1.09 0.89 1.72 1 1.04 
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Impact 7 

0.67 0.74 0.76 0.74 0.59 0.96 1 

 Sum 

9.16 7.07 5.3 7.88 7.47 7.93 9.2 

 

Table 12.0: Pairwise comparison of alternatives against criteria four (Supply chain reliability). 

C4 Impact 1 Impact 2 Impact 3 Impact 4 Impact 5 Impact 6 Impact 7 

Impact 1 

1 0.125 7 0.14 0.17 0.17 7 

Impact 2 

8 1 8 7 0.14 0.14 7 

Impact 3 

0.14 0.125 1 7 7 0.14 7 

Impact 4 

7 0.14 0.14 1 7 0.125 7 

Impact 5 

6 7 0.14 0.14 1 0.14 6 

Impact 6 

6 7 7 7 7 1 7 

Impact 7 

0.14 0.14 0.14 0.14 0.17 0.14 1 

 Sum 

1 0.125 7 0.14 0.17 0.17 7 
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Step 1 

The weight of each alternatives is the next step after aggregating the data into 7 × 7 matrix. The 

weight is derived by finding the arithmetic mean of all the normalised elements of each row in the 

matrix. 

 

Table 13.0: Table 13. Weight of alternatives against criteria. 

  C1  C2 C3  C4  

Impact 1 

0.079432 0.095197 0.857405 0.092672 

Impact 2 

0.355276 0.163845 0.440626 0.090718 

Impact 3 

0.101648 0.170105 1.238466 0.200708 

Impact 4 

0.138332 0.247506 0.292554 0.134896 

Impact 5 

0.163251 0.566661 0.67368 0.166619 

Impact 6 

0.103554 0.176909 1.133675 0.22936 

Impact 7 

0.058507 0.100128 0.407342 0.085027 
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Step 2 

In this step, the priority weight of the alternatives is calculated which is multiplying the 

corresponding criteria of each column by each of the elements in the column of Table 13.0. 

Table 14: Calculation for Priority weight. 

Criteria weight:     0.26925    0.1065 0.2465  0.372 

  C1  C2 C3  C4  

Impact 1 0.02138707 0.010138 0.21135 0.034474 

Impact 2 0.09565806 0.017449 0.108614 0.033747 

Impact 3 0.02736872 0.018116 0.305282 0.074663 

Impact 4 0.03724589 0.026359 0.072115 0.050181 

Impact 5 0.04395533 0.060349 0.166062 0.061982 

Impact 6 0.02788191 0.018841 0.279451 0.085322 

Impact 7 0.01575301 0.010664 0.10041 0.03163 

 

Step 3 

This is the final step which is deriving the priority weight of each alternative and thereafter ranking 

them. The priority weight of each alternative is the sum of each row in Table 14.0 where each row 

represents an alternative. 

Impact 1 row = (0.02138707+0.010138+0.21135+0.034474) = 0.277349 

Impact 2 row = (0.095658+0.017449+0.108614+0.033747) = 0.255468 

Impact 3 row = (0.027369+ 0.018116+0.305282+0.074663) =0.42543 
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Impact 4 row = (0.037246+0.026359+0.072115+0.050181) =0.185901 

Impact 5 row = (0.043955+0.060349+0.166062+0.061982) =0.332348 

Impact 6 row = (0.027882+0.018841+0.279451+0.085322) =0.411496 

Impact 7 row = (0.015753+0.010664+0.10041+0.03163) = 0.158457 

 

The ranking order for all the alternatives compared with the criteria considered in this study, on 

the basis of the calculations carried out is as shown below in Table 13. 

 

Table 15: Final result obtained for decision making. 

Alternatives Priority values Rank 

Reconfiguration of global 

supply chain 

0.277349 4 

Ecommerce rise and 

expansion 

0.255468 5 

Supply chain disruptions 0.42543 1 

ICT connectivity and 

Technology rise 

0.185901 6 

 Integrating Risk 

mitigation measures 

0.332348 3 

Lack of skilled labour 

and employment issues 

0.411496 2 

Sustainability concerns 0.158457 7 
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5.0 Discussions 

The discussions highlight the similarities and differences between what literature proposes, and 

the results derived from the analysis from responses experts in the field of logistics provided 

through the data collected. 

The logistics performance indicators (criteria), which were employed in this analysis are 

Infrastructure, Service, Border procedure & time and Supply chain reliability. From the result of 

the analysis, Supply chain reliability was ranked the highest by respondents as shown by Table 8. 

Infrastructure had the second highest weight with Border procedure & time having the third highest 

weight. The lowest criteria weight from the pairwise comparison obtained was Service. This is an 

indication that the respondents considered supply chain reliability as a very important logistics 

performance indicator, followed by Infrastructure. These LPI weights are used in deciding which 

of the potential impacts of Covid-19 on the logistics industry will be for a longer period. This was 

based on AHP pairwise comparison and thereafter deriving the priority weight for each impact 

(alternative). The priority weight derived for each impact further established relations that existed 

from the literature review. The potential impacts which were ranked from extreme important to 

least important are supply chain disruptions, lack of skilled labour & employment issues, 

integrating risk management, reconfiguration of global value chain, e-commerce rise & expansion, 

improvement in ICT and technology adaptation and sustainability concerns. 

5.1 Supply Chain Disruption 

Based on the result of the analysis, supply chain disruption had the highest ranking as it is predicted 

to be the most likely to persist in the long-term. In other words, this impact will affect the logistics 

industry for a long time. This observation was also asserted by Sudan and Taggar (2021) based on 

the shortages of parts, delay in supply of essential components, long lead time, inventory stock out 

and congestion at the ports. Also, a respondent from DB Schenker who was interviewed gave an 

example of such disruption is the shortage of components experienced by Volvo cars which led to 

the temporary shutdown of the production facility in Gothenburg (Reuters, 2021). 

When asked for a personal opinion when the issue of component shortage will ease, the respondent 

was unsure as the situation may likely continue longer than anticipated. The respondent proffered 
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some solutions to what can be done to mitigate the supply chain disruption which is in line with 

measures identified by IFC 2020, which are; governments in various countries should exempt 

designated ports, shipping and trucking services from lockdown measures and also expand 

capacities of various ports (IFC, 2020). 

5.2 Lack of Skilled Labour and Employment Issues 

The second important impact which was considered by the respondents as a long-term impact is 

lack of skilled labour and employment issues. This is quite a reasonable outcome as most logistics 

industries have had the issue of labour shortages. As logistics industries seek to automate and adopt 

technology in their operations, they face the challenge of having the required skilled labour to help 

them achieve this goal.  The respondents’ responses buttress the findings from literature that 

shortages of skilled labour will be a long-term impact of Covid-19. According to the KPMG 2022 

report on industry trends, it is stated that in the era of the post pandemic, industries will still face 

the issues of labour market shortages with both skilled white and blue collared workers been in 

limited supply. Also, Lynch 2021 writes about the shortage of truck drivers amid the Covid-19 

pandemic, as they facilitate goods and logistics flow. A respondent also highlighted this aspect of 

shortage of truck drivers as it is anticipated to continue due to the low wage associated with the 

industry. 

5.3 Integrating Risk Mitigation Measures 

The third potential long-term impact identified by the respondents is integrating risk mitigation 

measures. This is understandable due to the volatile environment in which these logistics industries 

play. Incorporating risk into management decisions is important as it tends to mitigate any impact 

that might arise in their operations. The result from the interview of two logistics experts agrees 

with Keen 2021 expression that risk management enables companies to perform efficiently whilst 

managing risk and uncertainties.  
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5.4 Reconfiguration of Global Value Chain and rise in E-

commerce  

Reconfiguration of global value chain and e-commerce rise were ranked as the fourth and fifth 

impacts to continue for a long period as a result of the pandemic respectively. The difference in 

weights of these two impacts are insignificant, meaning the level of their importance are almost 

the same. As described by a respondent, Covid-19 pandemic facilitated the idea of regionalization 

of production as companies are seeking to reconfigure their global value chain closer to their 

markets and points of production. Another respondent also expressed that although reconfiguration 

of the global value chain is important, changing the supply chain of a company requires huge 

investment and time, and it cannot be done in the short term but rather in the long term. This relates 

to what Tian et al (2019) indicates that reconfiguration is a strategic decision that requires that the 

capabilities and functionality needed, is provided within the appropriate time frame. A respondent 

went further to highlight that most productions are not done in Europe but rather far away in Asia. 

As companies seek to move production to Europe, he believes low labour-intensive production 

will be easy to reconfigure closer to the European market, since Europe does not have the 

production capacity compared to China. As regards the rise in e-commerce, online sales of various 

companies experienced growth in the peak of the pandemic. This reflects the response of the 

respondents that e-commerce rise will probably be a long-term impact. As identified by Fernie & 

Sparks 2018 contribution on e-commerce, the Covid-19 pandemic increased the growth of e-

commerce. A respondent shared a practical example of two companies; Stadium AB who are 

dealers in sportswear and Lindex AB who are into children and women’s clothing. It was observed 

that in 2021 both stores saw their online sales increase from an average 16 per cent to 21 percent. 

It is projected that this trend of increase will continue into the future. On the other hand, another 

respondent pointed that Hemköp AB which saw an increase in their online grocery sales during 

2021 has witnessed a decline in sales for the first quarter of 2022 meaning customers are returning 

to in-shop buying. This trend casts a doubt if the astronomical rise of e-commerce will continue in 

the future. 
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5.5 Improvement in ICT connectivity & technology rise 

Improvement in ICT & technology adoption was ranked second lowest in priority weight. This is 

comprehensible as the advent of Industry 4.0 which is geared towards ICT improvements and 

technology rise has been on the agenda of many industries before the Covid-19 pandemic occurred. 

A respondent verified that the pandemic saw a rise in the investment in ICT. Companies improved 

their ICT to enable workers to be able to work from home, and companies also invested in 

measures to take their business online. A logistics expert interviewed highlighted that DB 

Schenker AB technology adaptation in their operations will continue to increase as technology 

enhances their operations and it is a cost cutting measure in the long term although it is expensive 

in the short term. This development is as buttressed by Ndonye (2014) that ICT adaptation 

improves the visibility in logistics activities making logistics operations more productive. This 

directly relates to what the interviewed respondents stated. 

5.6 Sustainability concerns 

As regarding sustainability concerns, this impact was the lowest ranked as seen in Table 15.0. One 

of the respondents interviewed highlighted that the Covid-19 pandemic saw some companies 

reducing their investment on sustainable measures. This was as a of low revenues and increase in 

their operational cost. An interview with another respondent used Lufthansa cargo as an example. 

The company had planned to stop using their air cargo which produces a lot of carbon footprint 

but due to increase in demand for their service, the company had to postpone the planned halting 

of their carbon emission planes. A representative of DB Schenker opined that as a forwarder, DB 

Schenker is providing solutions that pollute less, they are using electric vehicles for delivery, 37% 

of their transports are bio diesel because it is an important KPI for their customers and they are 

replacing all their aircrafts fuel from kerosene to sustainable aviation fuel. They believe 

sustainability will have a long-term impact as their stakeholders require them to be carbon neutral 

by the year 2040.  

These last two factors, although ranked low, will continue to impact on logistics operations, as 

automation of operations will require investment in ICT and customers' demand for sustainable 

operations will cause companies to always consider environmentally friendly means of operating. 
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The results obtained from the analysis are expected to vary in outcome if more respondents are 

obtained and also depending on the Logistics Performance indicators used.   

In summary, the similarities to what literature present buttress the empirical findings of this study 

as presented. Results from the interviews conducted also revealed another relevant information on 

why it is important to predict the long-term impact of Covid-19 pandemic on the logistics industry. 

Foremost is, it will inform companies on what the potential impacts are which will help guide in 

their decision-making process. Secondly, companies can invest in the relevant risk mitigation 

strategies. This is backed by Twinn et al (2020) that being informed by the long-term impact will 

equip companies to take decisions which are backed by data which will enhance their operational 

and financial decisions. 
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6.0 Conclusion 

The Covid-19 pandemic impact on logistics has both positively and negatively tuned the direction 

of operations of the global logistics industry. It is important to understand the trends of things 

going forward and to be prepared for any contingencies that may arise from such similar 

occurrences. The AHP method provided a path to determine which of the impacts from the 

pandemic can be predicted to continue on for the long-term. What the analysis of the study revealed 

indicates that Supply chain disruptions had the highest priority value in the decision-making 

process. This means supply chain disruption is the impact predicted to persist for a longer-term in 

the Swedish logistics industry as a result of the Covid-19 pandemic. 

Moreover, the result from this study seeks to contribute to the body of knowledge which has the 

potential to influence decision makers in the logistics industry. It can thereby assist in directing 

stakeholders to what key impacts should influence their decision making and which factors of their 

operations they should commit their resources in trying to mitigate the impacts. This study also 

intends to spur public and private actors in the Swedish logistics industry to give more attention to 

the predicted long term impacts so as to improve the ranking of Sweden in the global logistics 

index. 

However, the limitations observed from the study is the number of respondents that participated 

in the data collection process. The quest for getting experienced logistics professionals who are 

decision makers in their various organisations and had good knowledge of the pandemic’s impact 

on their respective organisation’s logistics operations limited the size of respondents used in the 

research analysis. Also, literature on the long-term impact of the pandemic on logistics is still 

evolving. This caused some constraint in the identification of other impacts that may not have been 

captured in this research. 

This study may probably open up other interesting research areas, such as what results may emerge 

if different logistics performance indicators are used. Then, will these new LPIs change the ranking 

of the long-term impacts on the logistics industry? Also, other methods of prediction aside from 

the AHP can be used so as to see if there is any significant difference in the results obtained from 

this research. 
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Appendix 

AHP Questionnaire 

Please read the following instructions carefully so as to be able to answer the questions 

appropriately.  

In this questionnaire we compare different factors using the pairwise comparison of Analytical 

Hierarchy process (AHP). 

The factors to be compared are four domestic logistics indicators and seven potential long-term 

impacts that may occur from the Covid-19 pandemic in the logistics industry in Sweden.  

All the factors are explained below: 

LOGISTICS PERFORMANCE INDICATORS (LPI): These are used for benchmarking logistics 

performance 

LPI 1: Infrastructure (this includes industrial parks, warehouses, cold storages and modes of 

transportation etc).  

LPI 2: Logistics service (Logistics management process that plans, implements and controls the 

efficient and effective flow and storage of goods, services and related information between the 

point of origin and the point of consumption for example CRM, ERP, RFID etc) 

LPI 3: Border procedure and Time (This is the process of managing the flow of goods across land 

and sea borders while keeping lead time expectations for example, customs, tariffs, etc). 

LPI 4: Supply Chain reliability (This refers to the degree to which a supply chain yields consistent 

performance through means such as reducing inventory and preparing for demand, operational 

cost reduction, risk mitigation measures and sustainable logistics. 
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POTENTIAL LONG-TERM IMPACTS OF COVID-19 ON LOGISTICS 

1.    Reconfiguration of global value chains (reshoring and nearshoring of logistics operations)  

2.    E-commerce rise and Expansion (increase in omnichannel activities for better shopping 

experience and convenience) 

3.    Disruption of supply chains (Shortages of components for manufacturing and other 

activities and its ripple effects) 

4.    Improvement in ICT connectivity and Technology rise (Industry 4.0 and Supply chain with 

increase in innovation in logistics operations such robotization of last mile deliveries) 

5.    Integrating risk management (Strategic risk management in the board of decision making 

in an organization in order to better identify, quantify, and mitigate any risk that may affect or is 

inherent in an organization's business strategy, strategic objectives, and strategy execution). 

6.    Lack of skilled labour and employment issues (Skill shortages in logistics coupled with 

strategies for logistics recruiters). 

7.  Sustainability concerns (green logistics towards a more sustainable environment) 

 

The relative scale of importance between these factors is ranked using the numbers below: 

1   Equally Important 

3   Moderately Important 

5    Strongly Important 

7   Very Strongly Important 

9    Extremely important 
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HOW TO RANK 

In the case where factor A in a given question is considered more important than other factors 

listed, tick the box indicating so on the table. In the same row, pick the scale of importance. For 

example, If Factor A is considered as better, rank from 1 to 9 depending on the scale of importance. 

 If an alternative factor is considered important, tick the appropriate box indicating so on the table. 

On the same row, pick the scale of importance following the same example given above.  

 

Section 1 

1. Sex: Male: ☐ Female: ☐ Age: ……. 

2. Job role in your organization…………………… 

3. How many years have you been active in your current organization 

Less than 2 years ☐ 2 to 5 years ☐     6 to 10 years ☐      more than 10 years ☐ 

 

Section 2 

Pairwise comparison 1 

In this section we want to rank the level of importance of the identified Logistics Performance 

Indicators (LPI), 

1. Please determine the importance and priority of factors in the right side of this table compared 

to the factors in the left side, regarding determining the logistics performance of an organisation. 

(For instance, in the first row of the table, please determine how important “Logistics service” 

is as compared to “Infrastructure” regarding measuring “the logistics performance of an 

organisation”). You can find out more about each factor from the information given before this 

section.  
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Table A. compares Infrastructure to the 3 other LPI 

Factors 9  8  7 6  5 4  3 2  1 2  3 4 5 6  7 8 9 Factors 

Logistics 

Service 

                 Infrastructure 

Border 

Procedur

e & 

Time 

                 Infrastructure 

Supply 

Chain 

reliabilit

y 

                 Infrastructure 

 

Table B, Comparing Logistics service with Border procedure & time and Supply reliability 

Factors 9  8  7 6  5 4  3 2  1 2  3 4 5 6  7 8 9 Factors 

Border 

Procedur

e & 

Time 

                 Logistics 

Service 

Supply 

Chain 

reliabilit

y 

                 Logistics 

Service 
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Table C, Comparing Border procedure & Time with Supply reliability 

Factors 9  8  7 6  5 4  3 2  1 2  3 4 5 6  7 8 9 Factors 

Supply 

chain 

reliabilit

y 

                 Border 

Procedure & 

Time 

 

Pairwise Comparison 2 

In this section from Table D to H we compare the Logistics Performance Indicators (criteria) to 

the various potential impacts of covid-19 pandemic (alternatives) to ascertain which impact has 

the potential to influence the given LPI. 

 2 Please determine the importance and priority of alternatives in the right side of this table 

compared to the alternatives in the left side regarding which of these is most dependent on logistics 

infrastructure. For more information about the alternatives, please read the instructions at the 

beginning of the questionnaire. 

 

 

Table D 

Alternative 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Alternative 

E-

commerce 

                 Reconfigura

tion of 
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rise and 

Expansion 

global value 

chain 

Disruption 

of supply 

chain 

                 Reconfigura

tion of 

global value 

chain 

Improveme

nt in ICT 

connectivity 

& 

Technology 

rise 

                 Reconfigura

tion of 

global value 

chain 

Integrating 

risk 

managemen

t 

                 Reconfigura

tion of 

global value 

chain 

Lack of 

skilled 

labour & 

Employmen

t issues 

                 Reconfigura

tion of 

global value 

chain 

Sustainabili

ty concerns 

                 Reconfigura

tion of 

global value 

chain 

Disruption 

of supply 

                 Ecommerce 

rise and 
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chain Expansion 

Improveme

nt in ICT 

connectivity 

and 

technology 

rise 

                 Ecommerce 

rise and 

Expansion 

Integrating 

risk 

managemen

t  

                 Ecommerce 

rise and 

Expansion 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Ecommerce 

rise and 

Expansion 

Sustainabili

ty concerns 

                 Ecommerce 

rise and 

Expansion 

Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

                 Disruption 

of Supply 
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Managemen

t 

Chain 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Disruption 

of Supply 

Chain 

Sustainabili

ty concerns 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

managemen

t 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Sustainabili

ty concerns 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 
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Lack of 

skilled 

labour and 

employmen

t issues 

                 Integrating 

risk 

managemen

t 

Sustainabili

ty concerns 

                 Integrating 

risk 

managemen

t 

Sustainabili

ty concerns 

                 Lack of 

skilled 

labour and 

employment 

issues 

 

Please determine the importance and priority of alternatives in the right side of this table compared 

to the alternatives in the left side regarding which of these is most dependent on Logistics Service 

 

 

Table E 

Alternative 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Alternative 

E-

commerce 

rise and 

Expansion 

                 Reconfigura

tion of 

global value 

chain 
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Disruption 

of supply 

chain 

                 Reconfigura

tion of 

global value 

chain 

Improveme

nt in ICT 

connectivity 

& 

Technology 

rise 

                 Reconfigura

tion of 

global value 

chain 

Integrating 

risk 

managemen

t 

                 Reconfigura

tion of 

global value 

chain 

Lack of 

skilled 

labour & 

Employmen

t issues 

                 Reconfigura

tion of 

global value 

chain 

Sustainabili

ty concerns 

                 Reconfigura

tion of 

global value 

chain 

Disruption 

of supply 

chain 

                 Ecommerce 

rise and 

Expansion 

Improveme                  Ecommerce 
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nt in ICT 

connectivity 

and 

technology 

rise 

rise and 

Expansion 

Integrating 

risk 

managemen

t  

                 Ecommerce 

rise and 

Expansion 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Ecommerce 

rise and 

Expansion 

Sustainabili

ty concerns 

                 Ecommerce 

rise and 

Expansion 

Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

Managemen

t 

                 Disruption 

of Supply 

Chain 
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Lack of 

skilled 

labour and 

employmen

t issues 

                 Disruption 

of Supply 

Chain 

Sustainabili

ty concerns 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

managemen

t 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Sustainabili

ty concerns 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Lack of 

skilled 

                 Integrating 

risk 
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labour and 

employmen

t issues 

managemen

t 

Sustainabili

ty concerns 

                 Integrating 

risk 

managemen

t 

Sustainabili

ty concerns 

                 Lack of 

skilled 

labour and 

employment 

issues 

 

 Please determine the importance and priority of alternatives in the right side of this table compared 

to the alternatives in the left side regarding which of these is most dependent on Border Procedure 

& Time. 

 

 

Table F 

Alternative 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Alternative 

E-

commerce 

rise and 

Expansion 

                 Reconfigura

tion of 

global value 

chain 
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Disruption 

of supply 

chain 

                 Reconfigura

tion of 

global value 

chain 

Improveme

nt in ICT 

connectivity 

& 

Technology 

rise 

                 Reconfigura

tion of 

global value 

chain 

Integrating 

risk 

managemen

t 

                 Reconfigura

tion of 

global value 

chain 

Lack of 

skilled 

labour & 

Employmen

t issues 

                 Reconfigura

tion of 

global value 

chain 

Sustainabili

ty concerns 

                 Reconfigura

tion of 

global value 

chain 

Disruption 

of supply 

chain 

                 Ecommerce 

rise and 

Expansion 

Improveme                  Ecommerce 



78 
 

nt in ICT 

connectivity 

and 

technology 

rise 

rise and 

Expansion 

Integrating 

risk 

managemen

t  

                 Ecommerce 

rise and 

Expansion 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Ecommerce 

rise and 

Expansion 

Sustainabili

ty concerns 

                 Ecommerce 

rise and 

Expansion 

Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

Managemen

t 

                 Disruption 

of Supply 

Chain 
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Lack of 

skilled 

labour and 

employmen

t issues 

                 Disruption 

of Supply 

Chain 

Sustainabili

ty concerns 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

managemen

t 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Sustainabili

ty concerns 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Lack of 

skilled 

                 Integrating 

risk 
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labour and 

employmen

t issues 

managemen

t 

Sustainabili

ty concerns 

                 Integrating 

risk 

managemen

t 

Sustainabili

ty concerns 

                 Lack of 

skilled 

labour and 

employment 

issues 

 

Please determine the importance and priority of alternatives in the right side of this table compared 

to the alternatives in the left side regarding which of these is most dependent on Supply chain 

Reliability 

 

 

Table G 

Alternative 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Alternative 

E-

commerce 

rise and 

Expansion 

                 Reconfigura

tion of 

global value 

chain 
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Disruption 

of supply 

chain 

                 Reconfigura

tion of 

global value 

chain 

Improveme

nt in ICT 

connectivity 

& 

Technology 

rise 

                 Reconfigura

tion of 

global value 

chain 

Integrating 

risk 

managemen

t 

                 Reconfigura

tion of 

global value 

chain 

Lack of 

skilled 

labour & 

Employmen

t issues 

                 Reconfigura

tion of 

global value 

chain 

Sustainabili

ty concerns 

                 Reconfigura

tion of 

global value 

chain 

Disruption 

of supply 

chain 

                 Ecommerce 

rise and 

Expansion 

Improveme                  Ecommerce 
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nt in ICT 

connectivity 

and 

technology 

rise 

rise and 

Expansion 

Integrating 

risk 

managemen

t  

                 Ecommerce 

rise and 

Expansion 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Ecommerce 

rise and 

Expansion 

Sustainabili

ty concerns 

                 Ecommerce 

rise and 

Expansion 

Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

Managemen

t 

                 Disruption 

of Supply 

Chain 
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Lack of 

skilled 

labour and 

employmen

t issues 

                 Disruption 

of Supply 

Chain 

Sustainabili

ty concerns 

                 Disruption 

of Supply 

Chain 

Integrating 

risk 

managemen

t 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Lack of 

skilled 

labour and 

employmen

t issues 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Sustainabili

ty concerns 

                 Improveme

nt in ICT 

connectivity 

and 

Technology 

rise 

Lack of 

skilled 

                 Integrating 

risk 
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labour and 

employmen

t issues 

managemen

t 

Sustainabili

ty concerns 

                 Integrating 

risk 

managemen

t 

Sustainabili

ty concerns 

                 Lack of 

skilled 

labour and 

employment 

issues 
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