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Abstract

Since the end of 2008 crisis, the United States (US) has begun to consider the value of
reshoring some of its essential manufacturing industries. Rising labour wages and rapid
developments in automation have slowly erased competitive advantages in low-cost
manufacturing countries. Supply chain disruptions caused by COVID-19 further undermine
the economic integration and reinforce relocation and reshoring trends. However, relocating
the manufacturing back to the US will cause a significant change on the global supply chain.
This will not only change the manufacturing location but also transform the maritime shipping.
The scenario of US reshoring from China and other Asian countries will potentially reduce the
trade of intermediate manufactured goods and demand for containership capacity in the

Trans-Pacific route.

Therefore, this thesis identifies the implications of the US reshoring to the demand of
containership capacity in Trans-Pacific route and how it affects the global container shipping
market. The thesis produces a model to simulate the scenario of US reshoring and the
response of the shipping market to the changing demand. In developing the model, we apply
St opf or ging $arkethMogiel with the theory of Shipping Cycle and System Dynamics
approach. We run the simulation over twenty years period with a set of independent and
dependent variables based on 2018 container trade and active merchant fleet data as a basis
point. The model simulation forecasts the development of four market segments of container

ship: Feeder, Panamax, Neo-Panamax, and Ultra Large Container Vessels (ULCV).

The result of model simulation suggests that the reshoring scenario causes significant
implications for the container shipping market. The simulation shows that container trade in
the Trans-Pacific will decline, while other trade routes indicate positive growth, especially for
intra-regional trade. The different trade developments on each route also influence the
demand of containership capacity. The simulation demonstrates how shipping investors adjust
their capacity to the changing demand. As a result of US reshoring, the simulation predicts

that Feeder segment will overtake Neo-Panamax as the segment with the largest fleet size.
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Chapter 1: Introduction

1.1. Background

Three decades ago, many US producers began manufacturing and sourcing in China to
reduce costs (Bossche, 2020). Low labour cost became the main consideration for US
manufacturers to offshore their production, not only in China but also to many other low-cost-
countries in Asia. The development of global containerization has made the delivery of
manufactured goods cheap and reliable, thus makes the total cost of offshoring more

competitive than producing in US.

However, COVID-19 pandemic revealed the unprecedented weakness of global supply chain.
During the first outbreak in China, countries all over the world were experiencing shortages of
supply. China has become a primary producer of high value products in the global trade, any
disruption in the country will directly lead to greater disruption in the global supply chain. Over
the last decade, the global dependence on Chinese intermediate inputs has grown
exponentially (Friedt, 2021). According to the US Census Bureau (2021) China shared the

largest proportion of US total imports, accounted for 18.1 percent in 2019.

Supply chain disruptions caused by COVID-19 further undermine the economic integration
and reinforce relocation and reshoring trends (Fortunato, 2021). Before COVID-19, industry
4.0 have also provided greater possibility of reshoring. Automation is expected to reduce the
reliance on low skill labour in manufacturing and therefore reduce the benefits of offshoring.
In addition, dramatic rising wages in China has also reduced the attractiveness of its labour

advantage.

US-China trade war fuels the idea of bringing back manufacturing to US soil even further.
Kearneyb6s sevent h a(@020 mJealed thefdll of S Magufaictaridgdnport
Ratio (MIR) from 13.1 percent in 2018 to 12.1 percent in 2019. This is the largest imports
decline since 2011. The sum of all manufactured imports from Asia decreased by 7.0 percent,
from 816 billion USD in 2018 to 757 billion USD in 2019 where China contributed the highest
decline of 17 percent (Bossche, 2020).

The decline of US imports from Asia was also captured by the container trade data on Trans-
Pacific route published by the United Nations Conference on Trade and Development (2021).
The container trade in Trans-Pacific has dropped since 2018. From 28.2 million TEU, it
decreased to 26.8 million TEU in 2019 and declined further to 25.1 million TEU in 2020.
Nevertheless, the Trans-pacific remain the busiest trade route followed by the Asiai Europe

and Transatlantic route.



The scenario of US reshoring influenced by the increasing tension of US-China trade war and
a rising concern about protectionism and supply chain resilience as a result of COVID-19 crisis
potentially affect the container trade in Trans-pacific route. Currently, the deployment of
containerships in Trans-pacific route is dominated by Neo-Panamax vessels (Clarkson
Research, 2020). According to Stopford (2009), fAshi pping i s about sea tr:
purpose of the shipping cycle is to adjust the f
(p.170). Therefore, in the future, US reshoring scenario followed with the decreasing of US
imports and exports volume will likely change the demand of fleet capacity and composition

globally.

The thesis comes up with the aim to identify the implications of US reshoring to the demand
of container fleet capacity in Trans-pacific route and how it would affect the global container
shipping market considering the cyclicality behaviour of the market. The research will be a
valuable input for shipowners as they need to assess the direction of shipping markets in both
long and short term and to adjust their fleet size in order to avoid over-capacity in the future.
Since there has not been any model developed for determining the impact of reshoring on the

container shipping markets, this research would also be a contribution to academic learning.

1.2. Research Question

The objective of this thesis is to produce a model for identifying the implications of US
reshoring on the global container shipping markets: supply, demand, and market equilibrium
of four different segments of containership (Feeder, Panamax, Neo-Panamax, and ULCV).
We expect the decrease of US imports and exports volume in intermediate manufactured good
as a result of reshoring from China and other Asian countries will reduce the demand of
containership capacity in the Trans-Pacific route and trigger changes in the fleet composition

of global container shipping market.
This objective leads to the following research question:

AfiHow does US reshoring scenario in relocating ma

countriesaf f ect the four different market segments o0
The sub-questions below provide details for the main research question:

1. How does the US identify potential manufacturing sectors to relocate from China
and other Asian countries in their reshoring scenario?

2. What is the impact of US reshoring scenario to relocate manufacturing from
China and other Asian countries to the change of US total imports and exports

value?



3. How does the change in US imports and exports affect the deployment of four
different segments of containership in Trans-pacific route?

4. How does the cyclicality of shipping market response to the change of seaborne
container trade pattern in trans-pacific due to the scenario of US reshoring over

the next twenty years?

1.3. Approach

Both qualitative and quantitative approach will be used to answer our main and sub-research
guestions. Economic analysis will be used to assess the impact of US reshoring on the US
total imports and exports volume. We will first identify the list of potential manufacturing sectors
based on the reshorability index from the previous studies on US reshoring scenario. Data
research derived from the UN Comtrade and World Bank will be performed to determine the
list of US trading partners from Asia and to analyse the implication of reshoring on the US
trading value. Furthermore, the net effect on the US exports and imports container volume will
be analysed, followed with a discussion on how the reshoring scenario will affect the
deployment of containership in Trans-Pacific.

In order to answer the | ast sub research

Model with the theory of Shipping Cycle and System Dynamics approach to model the
response of shipping market to the reduced demand of containerships capacity in the Trans-
Pacific route. The analysis is conducted based on the assumption of 5.0 percent annual
reshoring scenario over the next twenty years. The model will forecast the market condition of
four containership market segments: Feeder, Panamax, Neo-Panamax, and ULCV, based on
data of active merchant fleet, orderbook, seaborne trade, and the scenario of US reshoring.

Set of independent and dependent variables to be used in the model will be determined.

1.4. Structure

This thesis comprises eight chapters, i.e., Chapter 1 - Introduction, Chapter 2-4 - Literature
Review, Chapter 5 - Theoretical Framework, Chapter 6 - Methodology, Chapter 7 - Analysis

and Result, Chapter 8 - Discussion and Conclusion.

Chapter 1 explains the background and relevance of this thesis, lists out the research question
and sub-research questions. It briefly describes what approach will be used to analyse the
problem. This chapter also presents the overall structure of the thesis and the expected

benefits of the research.

Chapter 2 contains relevant literature related to the reshoring phenomenon and factors that
reinforce the trend. It discusses recent cases which support the idea of reshoring such as

COVID-19 crisis, US-China trade war, industry 4.0, and rapid wage growth in China.

guest.



Chapter 3 provides answers for sub-research question 1 and 2 by assessing the scenario of
US reshoring and the outcome on US total imports and exports. It discusses US reshoring
initiatives and trade policy as well as the US government effort towards revitalization of its
manufacturing industries. It also reviews the previous studies on reshoring index and the
targeted manufacturing sectors. The economic analysis is conducted in order to estimate the
net effect of reshoring on US total trades.

Chapter 4 explains how reshoring scenario will reduce the US exports and imports container
volume and further affect the deployment of containership in Trans-pacific route, which
answers sub-research question 3. This chapter discusses the current container shipping

market including the fleet composition in major trade routes.

Chapter 5 presents the theoretical framework based on literature studies. This chapter
di scuses Stopfordés Shipping Mar ket Model

the corelation between the US reshoring scenario and the implication on global container
shipping market. It lists out the problem description and variables used to develop a model for
identifying the implications of US reshoring to the four different segments of containership
market. Furthermore, this chapter explores the system dynamics in shipping and how this

approach can improve shipping market model.

Chapter 6 explain the methodology of the research. It presents the data collection used in the
model, the determinants, and other necessary assumptions. By the end of this chapter,

problem formulation and model equation will be presented.

Chapter 7 analyses the result arising from the model. The expected result from the model is
the dynamic of container shipping market in the next twenty years which cover supply,

demand, and market equilibrium of four different segments of containership.

Chapter 8 compares the market conditions among the different segments in order to draw
conclusion about the overall container shipping market in the next twenty years. It discusses
the main findings and applicability of this model from the theoretical and practical perspective.

At the end, it summarizes the result of this study and provide directions for future research.

and

t



Chapter 2: The Shift towards Reshoring

2.1. Introduction

In this chapter, we explain the evolution of manufacturing and world trade, from Fordism to
the emergence of the global value chain and trade in intermediate products. Furthermore, we
discuss the phenomenon of reshoring and factors reinforcing the trend, detailing recent cases
that support the idea of reshoring, such as rapid wage growth in China, industry 4.0, US-China
trade war, and the COVID-19 crisis.

2.2. Global Value Chain

According to World Trade Statistical Review (2019), more than half of world trade in goods
consists of intermediate products which are mostly exchanged within international production
system of global value chain. The American economist, Wilfred Ethier, described this concept
as part of intra-industry trades which are trade flows of intermediate manufactured goods from
one producer to another (Marrewijk, 2012). This concept confirms David Ricardo classical
theory of comparative advantage where each economy specializes in certain products, and
then exchange those products. Intermediate goods, by definition, are semi-finished goods
used as inputs in the production of final goods (O'Sullivan & Sheffrin, 2003). International trade
in intermediate manufactured goods has emerged since 1970s and has grown strongly over

the past decades (Franco-Bedoya & Frohm, 2020).

The rise of global value chain and intermediate manufactured goods trade were triggered by
the adversity of the previous manufacturing system. In the early twentieth century, the world
was introduced to the new system of mass production known as Fordism. American leading
automobile manufacturer, Ford Motor Company, first popularized a tailored manufacturing
system where standardized cars are assembled using moving assembly lines of dedicated
machineries and semi-skilled labour in centralized factories (Jessop, 2021). The large profits
were coming from the production of a high volume of standardized output. Ford made
everything they needed for their cars from the raw materials. His mass production techniques
help them achieve substantial economies of scale by producing everything themselves
(Thompson, 2021).

However, Fordism had to enter crisis in 1970s when the price of primary commodities rose
unfavourably along with the growth of total labour costs, resulting in the worsening of the
capital per product ratio and the slow-down productivity (Lipietz, 1997). The inflexibility of
Fordism manufacturing concept which rely on dedicated production line was no longer viable
to address the uncertainty of demand and fluctuated input costs. Capitalist hesitated to invest

in fixed-cost special purpose machineries that cannot sustain long production runs
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(Pietrykowski, 1999). This triggered the evolution from Fordist mass production to Post-Fordist
systems of flexible specialization. Since then, the popularism of Fordism has declined and the

Post-Fordist approach to production organization has emerged.

Post-Fordist offers lean and high-performance production system focusing on flexibility. The
search for economies of scale also introduced the internationalization of productive processes
(Lipietz, 1997). This concept divides production processes into separate components that can
be performed in various locations and by various entities, each specializing in a particular
stage of production. Fordist countries also increasingly sought ways to overturn the growth of
labour cost by sub-contracting production to non-Fordist countries, placing particular
emphasis on the capital-labour relation. In these diversified production chains, the capital-
intensive stage of production is conducted mainly in the industrialized, capital-rich economies,
while the labour-intensive stage of the production process is conducted in the developing

countries, where labour costs are lower (Kohler, 2004).

The production fragmentation provides an opportunity for producers in less developed
countries to expand their market and supplying large firms abroad. Becoming part of the global
production chains is an opportunity for developing countries to boost their economic growth
by taking advantage of their natural resources, workforce, and specialized skills (World Trade
Organization, 2019). There are two known types of participation in the global value chain:
backward and forward participation (OECD, 2015). Backward participation means that the
countries import intermediate goods as inputs to produce and export the final manufactured
products. Meanwhile, forward participation applies when countries export intermediate goods

to foreign partners that will involve in the later stages of production.

The development of sea transportation also play an important role in facilitating the trend of
global value chain. Manufacturer must ensure that the costs of transporting intermediate
manufactured goods and sending finished products back are lower enough to meet the
expected profit. Therefore, shipping is considered as an integral part of the value generation
process in the global production network (Rodrigue & Hesse, 2006). Rapid growth of
containerization in early 1990s has changed the scale and scope of global freight which
enabled greater velocity in freight distribution with larger quantity of space and at the same
time, lower cost (Rodrigue & Notteboom, 2015). It has successfully helped boost offshoring

and international production system even further.

As shown in the Figure 1, the value of intermediate goods trade within the global value chain
has always been increasing from time to time since 1988. According to the World Trade
Organization (2019), the value of intermediate goods exports has reached 57 percent of total

world trade in 2015. Asian economies have become major players in global value chains

6



showing the highest growth rate in the participation to the total value of intermediate goods

trade.

Thousands

US Dollar Intermediate Goods Exports by Region
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Figure 1. Intermediate goods exports by region from 1988 to 2018
Source: Compiled by author based on WITS, 2021.
China has become the primary destination for offshoring since it declared economic reform in
1978 (Morrison, 2019). China experienced a real boom in international trade and all the major
multinational manufacturers turned their attention on the country, including the US. China's
opening up provided the world with an offer of millions low-skilled labour, able to perform
manufacturing jobs at a really low cost. The government incentivized foreign companies to
invest in the country by granting them many facilitations. Countries from all around the world
started to invest in China, mainly offshoring the low-value-added activities of their value chains
(Ercolanetti, 2021). Having joined the World Trade Organization in late 2001, China
demonstrated its commitment in facilitating free trade resulting in more of foreign direct

investment coming to the country.

Figure 2 shows a comparison of China's share in the export and import of intermediate
manufactured goods between 2000 and 2018.

increased more than double in term of intermediate goods imports, rising from 4.1 percent to
9.4 percent. The shares of Chinesse intermediate goods exports also increased significantly
from 5.49 percent to 9.7 percent. In contrast, the US shows the decrease of intermediate
goods exports share, from 15.05 percent dropped to 11.19 percemt. The same happened to
US intermediate goods imports share, decreased from 11.53 percent to 8.75 percent, placing

US in the second position after China.
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Figure 2. Country shares in intermediate goods trade in 2000 (left) and 2018 (right)
Source: WITS, 2021

Interestingly, most of China intermediate good exports are going to the US and most of China
intermediate good imports are also coming from the US. Hence, It can be concluded that the
US has involved China more and more in their global production network, where China has
contributed both in backward and forward participation in the last three decades. Although

Canada remain the US largest trading partner in intermediate goods, the share of China has

been rapidly growing, while imports from Canada tend to slowly decrease.

The number of US imports of intermediate manufactured goods from China continued to
increase significantly and steadily from 1991 to 2018. Along with the growth of imports from
China, imports of intermediate manufactured goods from Mexico also shows a steady increase
even though the acceleration pace was not as high as China. On the other hand, US imports
of intermediate goods from Canada have been stagnant since 2005.
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Figure 3. US Intermediate Goods Imports by Trading Partners
Source: Compiled by author based on WITS, 2021



2.3. Reshoring Phenomenon and Contributing Factors

Despite all of the advantages, there are also downsides from offshoring production to low cost
countries like China. The main reason why US producers began manufacturing to China is
certainly cost. However, the US-China Trade War exposed the second dimension into the
equation, higher tarrifs imposed by both countries is increasing the risk of supply chain
disruption. The latest, Covid-19 brings a third dimension into the equation, resilience
(Bossche, 2020).

According to Thomas Survey (2021), many US companies begin to realize the risk of
manufacturing overseas and are now considering to end their reliance on manufacturing
abroad. The shifts toward reshoring is likely to accelerate rapidly in the coming months and
year. Based on the survey, 49 percent agreed or strongly agreed that the benefits of onshore
production outweigh the higher labour costs. As much as 47 percent said their company will
strive to diversify its supply chain over the next three years to reduce dependence on a single
country source or manufacturing location, while 41 percent said they will specifically strive to

reduce dependence on China for manufacturing.

In line with the survey, UNCTAD (2021) also revealed data showing the total trade of
intermediate manufactured goods in 2019 significantly declined, while the total trade of
consumer products still grew. This confirms that the shift toward reshoring holds true.
Intermediate products contributed close to 8 trillion USD in the total trade value, with consumer
products accounted for 4.8 trillion USD. The total trade value between US in China has also
dropped significantly from 683 billion USD in 2018 to 579 billion USD in 2019 according to UN

Comtrade Database.
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We might suggest that the rising tension of US-China trade war contributed to the decline of
intermediate goods trade in 2019. However, there was already growing evidence that
businesses themselves were reconfiguring supply chains long before US-China trade war and
COVID-19 pandemic (Lund, et al., 2019). According to McKinsey (2019) the factors
responsible for reinforcing the reshoring trends include rising wages in China and the
advancement of technology in manufacturing. In 2014, Kearney published the survey
regarding reasons for reshoring. According to the survey, the top reasons of reshoring are the
improvement of delivery time, quality, and cost. Cost itself consists of total cost of ownership,

freight cost, and wage cost (Bossche, 2014).

2.3.1. Rising Wage in China

Lower wage cost is the main determinant factor in company's decision to offshore their
production from the US. However, according to Business Climate Survey conducted by The
American Chamber of Commerce in China (2019), rising wages has now become a major

chall enge for businesses to keep investing in

population may have caused the rapid rising wages in the country. In each year from 2013 to
2015, businesses cited rising labour costs as their top priority issue. In the latest Business
Climate Survey carried out in 2019, 56 percent of US firms in the survey still pointed out rising

labour costs as their largest concern.

Chinads average monthly wages r 0s eavérage raoatBly
wages have dramatically increased from 55 USD in 1990 become 990 USD in 2018 (Morrison,
2019). According to data from China's Ministry of Labour and Social Security (2018), between
2000 and 2015, the average wage bill in China's manufacturing sector increased at a rate of
13.3 percent, almost six times the overall inflation rate. In contrast, wage of manufacturing
workers in the US increased only at a 2.8 percent annual rate during the same period, or 0.6
percentage points faster than growth in consumer prices (Department of Commerce United
States of America, 2018)

Moreover, there is also a continuously improving ratio of labour output per labour cost in the
US, making it more attractive for US firms to reshore. In 2016, the unit labour costs in the US
are 6.0 percent below their level 16 years ago (Department of Commerce United States of
America, 2018). Before the recession, unit labour costs in US even decreased by nearly 20
percent, showing that productivity rose faster than labour costs. China, on the contrary, the
wage increase has outpaced its labour productivity growth resulting unit labour costs in 2016

almost three-time times higher than in 2000.
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Source: Department of Commerce United States of America, 2018
In addition to the increasing labour costs, there are several labour markets factors that also
become important elements to reconsider reshoring. The Economist Intelligence Unit (2018)
assess several labour-market factors that are likely to disrupt business operations, such as
the power of labour unions, historical issues of labour strikes, restrictive labour laws, and the
risk of finding skilled labour. The result of the assessment is presented into an overall score
from 0 to 100, with 100 reflecting the highest risk to business profitability. As of April 2017, the
US categorized within the lowest risk area together with Switzerland and Hong Kong with the
score below 20. Japan and many European countries positioned in the second lowest risk
category. Surprisingly, China came in relatively high in terms of labour risk, posting a score of
57.

Although the current labour costs in the US are still higher than China, the US Reshoring
Initiative predicts that factors like lower transportation costs and quicker inventory turns can

offset higher labour costs to make reshoring less expensive (Maul, 2020).

2.3.2. Industry 4.0

Industry 4.0 is the fourth industrial revolution which enables autonomous manufacturing cells
to independently control and optimize production process using the combination of multiple
technologies, such as Cyber Physical System (CPS), Internet of Things (loT), Atrtificial
Intelligence (Al), robotics/automation, big data analytics, and cloud computing (Thoben,
Wiesner, & Wuest, 2017). Industry 4.0 is believed will improve the quality of manufacturing

processes, products, and after production services (Souchet, 2021).

The main advantage of intelligent manufacturing processes is the ability to self-regulate and

self-control without having much of human involvement (Mandal & Sarkar, 2012). Industry 4.0
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provides the reliability of running various steps of production without requiring human analytics
and intervention. Consequently, we will expect the dramatic reduce of labour demand in
manufacturing when more firms are applying industry 4.0 in the future. Literature shows that

industry 4.0 will lower the need for low-cost labour (Laseur, 2019).

According to McKinsey (2019), several renown global manufacturing firm have fully
implemented industry 4.0 while around 70 percent of US companies have already started the
pilot project. They agree that not only the technology has significantly reduced the need of
labour time, but it is also increased the productivity. TATA co-developed an end-to-end
visibility solution in two assembly plants of a Swedish industrial tools and equipment
manufacturer. The results of this solution were a 30 percent efficiency gain in product planning

and a reduction in subassembly work in progress time from three days to four hours.

Furthermore, full automation allows lean manufacturing concepts which generate less error
and waste as automated processes will strictly follow the highly standardized manufacturing
steps. Ford proves that the use of sensor-based quality control in industry 4.0 is creating better
result than human inspection. The technology has also successfully reduced waste by
minimizing the refining of defective parts by detecting defects early and enabling rework to
happen even sooner. After introducing this completely automated vision-based inspection
system, Ford saw a decrease in inspection time and 90 percent improvement in defect
detection compared to human inspection (Mckinsey, 2019). Reduce inspection time also
happen to Samsung which uses 3D vision scanning for LCD panels quality control. Changing
to a sensor-based in-line inspection increased the speed of the inspection process from
minutes to less than one second per screen. Samsung significantly reduce the number of

guality issues also reduce the need for labour-intensive and inefficient rework areas.

The McKinsey report (2019) suggests, because of the higher utilization of manufacturing

automation, labour cost was reduced by 80 percent and higher process efficiency and quality

were reached. In addition to the reduced labour costs and higher productivity, industry 4.0 is

also expected to generate lower energy consumption (Laseur, 2019) .Energy is one of the

costs related drivers that contribute to reshor.i
Economic Forum (2019) estimates the implementation of industry 4.0 has possible value

creation at around 3.7 trillion USD in 2025.

Therefore, Rapid developments in industry 4.0 have slowly erased competitive advantages in
low-cost manufacturing countries and decrease the benefit of offshoring (Laseur, 2019). When
labour costs are continuously rising in China and many developing countries, industry 4.0 will

continuously reinforce the decision of reshoring by US manufacturers.
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2.3.3. US-China Trade War

Chinais currently the largest trading partner of the US, it is the largest US merchandise trading
partner, biggest source of imports, and third-largest US export market (Morrison, 2019).
However, the trade relation between the two countries is recently being strained. It was all
started in 2015 when the Chinese government announced to upgrade and modernize their
manufacturing in several key sectors. Through some extensive government initiatives, China
sets target to become a major global player in these sectors. US raised concerns that China
intends to use industrial policies to decrease t

eventually dominate global markets (Morrison, 2019).

In 2017, US under the Trump Administration launched a Section3 01 i nvestigation o
innovation and intellectual property policies deemed harmful to US economy. In 2018, US

started to increase tariffs by 25 percent on 250 billion USD worth of imports from China. China

responded by raising tariffs vary from 5 to 25 percent on 124 billion USD worth of imports from

the United States. US put another tariff on June and September 2019 and China responded

with retaliation on some US products the following months. By January 2021, 66.1 percent of

China total exports and 58.3 percent of US total exports are affected by the tariff war (Bown,

2021).
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Figure 6. Tariffs imposed on US-China Trade War
Source: Peterson Institute for International Economics, 2021
As a result, trade between the two countries sharply decreased in 2019. The tariff imposed
had strong negative effects on US imports of several targeted products from China. However,
the study conducted by European Central Bank (2020) presents evidence that the US tariffs
against China are mostly targeting imports of manufactured intermediate goods. Therefore,

US-China Trade War creates a direct implication on US reshoring trends. US firms must adjust
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to the new environment and find alternative suppliers abroad or relocate production facilities
to the US.

US manufacturers are much more reliant on Chinese intermediates than the other way around.
According to the research conducted by Erken, Giesbergen, & Nauta (2019), electronics,
computers, footwears, and textiles are the most vulnerable US sectors in the current trade
war. Chinese intermediates contribute more than 20 percent in these industries. For example,
the computers and electronic products produced in US depend on the supply of Chinese for
the rare earth elements. In the other hand, US electronic producers also use China as a
manufacturing hub for assembling their final products. Both scenarios, the increased tariff will
likely increase the end price of these products. Other industries that show some vulnerabilities
are transport equipment and printing products. There is a relatively large share of Chinese

value added incorporated in the US export goods from these sectors.

Certainly, manufacturing in China has become more expensive due to tariffs. It goes with the
rising labour wage in China over the past few years. Based on the current situation and the
continuing trends, it is reasonable that US companies are considering relocation of their
production out of China. In this scenario, apart from reshoring, the US manufacturers is also
considering nearshoring and shift operations to other Asian countries such as Vietham and
India (Bossche, 2020). However, relocating production to other Asian countries does not
guarantee that supply chain disruptions caused by tariffs and other trade barriers will not arise
in the future. A report from McKinsey (2020) suggests that the severity and frequency of global

supply chain disruptions are increasing as shown in Figure 7.
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2.3.4. COVID-19 Disruptions

The increasing US-China tensions in the trade war has created supply chain disruptions for
many US manufacturers that largely rely on Chinese intermediates. COVID-19 exposed
further the overdependence of US on foreign supplies. It results in the assessment that US
over-reliance on global supply chain has become detrimental to a larger risk. The pandemic
is prompting many US companies to place more attention on building resiliency (Shih, 2020).
Many companies are starting to view reshoring and nearshoring of their production capabilities

to prepare themselves to face the next potential disruption (Bossche, 2020).

The shortages of personal protective equipment (PPE) that happened in the first quarter of
2020 have led many policymakers to conclude that global supply chains are no longer fit for
essential goods sectors (Evenett, 2020). When the coronavirus took the first outbreak in

China, the Chinese government strictly imposed health protocol in the region resulting in the

increase demand for PPE. The urgency to deal

exports of PPE and diminishing supplies available to the rest of the world.
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China is the largest foreign supplier in PPE for the US. Local health care providers in the US
were reporting significant and immediate supply shortages as the pandemic intensified (Fish
& Spillane, 2020). The shortages include testing swabs, face shields, and other critical high-
volume, low-price PPE commodity goods. According to Global Trade Alert (2020), from the
total 99 products of PPE, China ships the 54 products mostly to the US. In addition to PPE,
Chinese firms are said to supply more than 90 percent of US antibiotics, 70 percent of

acetaminophen, and almost half of the anti-coagulant heparin (Evenett, 2020).

The challenges in sourcing PPE led to claims that US manufacturers have become too
dependent on Chinese supplies. Fish & Spillane (2020) suggest that the same dependency
also happen to other critical industries, including pharmaceuticals, medical devices,
semiconductors, automotive, aerospace, textiles and chemicals, communications, and IT
hardware manufacturing. This has brought into light the core weaknesses in a global supply
chain that prioritizes more on costs reduction and just-in-time production that typically do not
take major disruptions such as natural disasters, pandemics, or other geopolitical crises into

consideration.

According to Kearney (2020), some executives signalled a strong intent to reduce dependence
on manufactured imports from foreign countries, particularly China. Deloitte survey (2021)
shows that 83 percent of companies are diversifying production in order to meet customer
demands. One such adaptation involves repositioning manufacturing operations closer to
home as part of the efforts to improve response. Ma (2020) indicates that 69 percent of
companies across the manufacturing and industrial sectors are likely to bring manufacturing

production and sourcing back to North America in the face of recent disruptions.

Supply chain resilience strategies that localize critical industries and their component supply
chains will not only diminish the weaknesses uncovered during the COVID-19 pandemic.
Brookings Institute (2020) suggest that reshoring will also increase employment growth and
provide economic development opportunities for the US. It is predicted that the extensive
reshoring of pharmaceuticals and medical supplies alone could potentially create more than

one million new jobs in the US (Ferry, 2020).

2.4. Conclusion

The rise of the global value chain has increased trade in intermediate goods over the past
three decades. The production fragmentation that divides the capital-intensive and labour-
intensive stage of production has enabled developing countries with their low labour cost
advantage to participate in both forward and backward participation. China has become the

main destination for labour-intensive stage production, where most US-based companies
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offshore their production process. The number of US imports of intermediate goods from China

increased significantly between 1991 and 2018.

However, many US companies are starting to realize the risk of offshoring their production
overseas, particularly China, and are now considering moving their production back to the US.
The factors responsible for this reshoring initiative are rising wages in developing countries
and the advancement of technology in manufacturing, reducing the benefit of offshoring. Data
shows that overall trade in intermediate goods declined significantly in 2019, with the trade
war between the US and China also contributing to the decline. The latest, COVID-19, has
further exposed the US's over-reliance on foreign supplies and prompted many US companies

to pay more attention to the reshoring initiative.
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Chapter 3: The US Reshoring Scenario

3.1. Introduction

In the previous chapter, we discuss the evidence of ongoing reshoring trends and factors that
are driving the trends globally. In this chapter we will explain specifically about the US
initiatives and trade policies towards reshoring. We further discuss the US reshoring scenario
in more detail by assessing the selection of industries, the trading partners involved, and the

net effect of reshoring on US export and import value.

3.2. US Reshoring Initiatives and Trade Policy

In the last few decades global production network and offshoring has changed the US
manufacturing landscape. This has not only moved the manufacturing location out from the
US but also transformed the competitiveness and economy structure of the country. The
decline in the share of US manufacturing in the country's GDP has been one of the perceived
disadvantages from the on-going offshoring practice (Sarder, et al., 2016). At the same time,
it has also created millions of lost jobs in the manufacturing sector which recently came to the
attention of the US government.

Therefore, after the great economic recession hit the US in 2008, the government further
encouraged reshoring as an effort to create jobs in the manufacturing sector. The reshoring
initiative is also expected to overcome several other problems from offshoring such as poor
quality of outsourced products, increasing operating cost in the outsourced countries, social
and environmental compliance, political instability, intellectual property loss and huge trade
gaps (Sarder, et al., 2016).
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As discussed in the previous chapter, surveys revealed that US companies are starting to

realize that offshoring production to low-cost countries like China is not as profitable as it used
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to be. At the same time, the option of relocating production to other Asian countries, faces the
same challenges related to rising wages (Sarder, et al., 2016). In addition, these countries
also have constraints in terms of infrastructure, production quality, and the ability to achieve
the scale of production needed to become a viable substitute. Many countries are still far
behind China in factory standards, therefore, no country in Asia is capable of replacing China
at the moment (Brooks, 2014).

Simchi-Levi (2012), based on their study, strongly indicates that the world is in the middle of
a transformation from a global manufacturing strategy to a more regional strategy. The study
states that this trend has accelerated in the last few years not only because of job loss in the
US, but also because the economics that made offshoring attractive in the first place have
changed, mainly due to labour costs, automation, and risk factors. US major firms like Apple,
Google, and Ford have announced their plans to bring back part of their offshore production
to the US, while the large retailer, Walmart, has committed to source more of the goods from

manufacturers located in the US (Sarder, et al., 2016).

However, bringing back manufacturing to the US also has its own challenges. As a result of
widespread offshoring over the decades, skilled workers required for manufacturing
operations such as electrician and advanced machine operator are becoming scarce in the
US (Bossche, 2014). 77 percent of manufacturers pointed out that they still need to fill certain
skill gaps, while half of the companies surveyed said they were unable to fill several positions
with skilled workers (Birand, 2021).

As it turns out, the lack of skilled labour in the manufacturing sector is also due to the
diminishing interest of Americans to work in manufacturing. Hobson (2020) illustrates the
perception of the average American toward
photo of some beleaguered personstandi ng at a | at heo. I n fac
is a high-tech production operation with robotics, artificial intelligent and advanced software.
The misleading perception arises because not many people have access to industrial facilities,

in contrast to some other types of work that they always see on a daily basis (Hobson, 2020).

In addition to the skills gap, US manufacturers also have to increase productivity and improve
the efficiency of their workforce to compete effectively with low-cost manufacturing countries.
Improved labour productivity is another key to accelerate reshoring (Bossche, 2020). Surveys
and interviews conducted by Kearney with more than 100 plant managers leading US
manufacturing facilities show a positive trend in labour productivity, with 80 percent of

managers reporting increased productivity over the past three years.
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In order to increase productivity, some companies also accelerate their investments by
spending on equipment. Capital goods new orders for machinery shows large increase in the
second half of 2020 (Mutikani, 2021). In fact, by January 2021, new orders for capital goods
had reached historic levels. Capital goods new orders are an important leading indicator in
assessing whether the climate is becoming more favourable for reshoring. Survey by The
Manufacturing Institute found that investment in automation and technology was the top
priority across manufacturers (Bossche, 2020). Prioritizing such investments is essential to
improve productivity and making domestic manufacturing more competitive than offshoring

options. Facility investments will make reshoring more feasible.

The US Government under Trump presidency has issued several protectionist policies which
have a direct impact on the reshoring initiatives. These policies were made as an effort to
reduce the trade deficit, save jobs, and enhance the economy (Clifford & Romaniuk, 2020).
Some of Trump's protectionist policies that have also received a lot of criticism include the
pulling out of the Trans-Pacific Partnership initiative and the renegotiations of North American
Free Trade Agreement and the Korea-US Free Trade Agreement toward less openness
(Noland, 2019). The US also imposed protection in steel and aluminium via a national security
case (Section 232 of the Trade Expansion Act of 1962), started a trade war with China, and
has threatened trade relations with other partners via a pending Section 232 case on trade in

automobiles and parts (Noland, 2019).

Although less confrontational, economists suggest that Biden Administration has continued
mo st of t he T mist pglicdes sughrae taréfs dnimetal imports and efforts to
undermine free trade agreement (Anderson, 2021). Furthermore, Biden has added various

other inward-looking policies such as establishing an executive order on American6s Suppl y

Chains called as ABuy Americano rules and
purchase American-made electric cars. According to White House press release (2021), the
executive order signed in February 2021 aim to help insulate the US economy from future
shortages of critical imported components by making the US less reliant on foreign supplies.
The order is expected to make US supply chains more resilient, diverse, and secure. It will

help revitalize US domestic manufacturing capacity and create good-paying jobs.

The executive order is trying to push several US essential industries to produce more
domestically. The US government commits to support this policy with blend of incentives and
directives. In addition, the Biden administration and congressional leaders are also proposing

10 percent offshoring tax on products US companies produce abroad to sell domestically

propo

(Bossche, Castafio, Blaesser, & Serraneau, 2021).Bi den al so make specific

in Americado domestic content requirements,
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operations home to earn the right to display th

In sum, these policies directly and explicitly support reshoring.

All in all, the US government policy is now focused on making the US manufacturing more
competitive. The US Government also address the shortage skilled labour issues through the
National Apprenticeship Act of 2021. The House of Education and Labour Committee (2021)
estimates that the National Apprenticeship Act could create nearly 1 million new
apprenticeship opportunities. This will take direct aim at eliminating the shortage of skilled
manufacturing labour in the US, which should in turn make it far more feasible for more US

companies to reshore their manufacturing operations.

3.3. Net Effect of US Reshoring
3.3.1. Selection of Industries and Affected Trading Partners

Survey conducted by Kearney in March 2021 indicates that reshoring is already underway.
According to the survey, 41 percent of respondents said their company has reshored at least
a portion of their manufacturing operations to the US over the past three years (2020). The
survey involves a range of company sizes from more than a dozen industry sectors, where

almost half of respondents are company with more than 1 billion USD revenues.

Similarly, US import data shows that the production has shifted away from China. US imports
from China fell by 88 billion USD in 2019, while imports from the rest of the world increased
by 68 billion USD, which means 20 billion USD worth of production could have moved from
China to the US (van der Veen, 2020). Mor eover , the analysis shows

share in the US imports significantly dropped in 2019.

Some recent studies have identified several industrial sectors that should consider reshoring,
taking into account macroeconomic factors and industry cost models. Most studies conclude
that computers and electronics, electrical equipment, primary metals, machinery, furniture,
plastics and rubber, paper, and fabricated metals are the most potential industries to be
relocated back to the US (Bossche, 2014). In line with most studies, Rabobank's research
identified that these industries also experienced the largest decline in US imports from China
in 2019 (van der Veen, 2020). Computer and Electronic Products has the largest decline of
39.6 billion USD.
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NAICS Code Industry Import Decline (billion USD)

Manufacturing Total -88.1
334 Computer and Electronic Products -39.6
335 Appliances and Components -7.4
337 Furniture and Related Products -6.8
333 Machinery -5.8
325 Chemical Products -5.0
336 Transportation Equipment -4.0
332 Fabricated Metal Products -3.4
315 Apparel, Leather, and Allied Products -2.9
327 Non-metallic Mineral Products -2.1
326 Plastic and Rubber Products -1.8

Table 1. US imports decline from China by industry sector
Source: RaboResearch calculations based on US Census Bureau, 2020
Considerations for relocating manufacturing operations to the US can vary significantly from
sector to sector. Readiness factors must be weighed and evaluated rigorously to determine if
reshoring is the right decision for each specific industry. McCutcheon, et al. (2012) suggest
that there are seven factors that the industry should consider about reshoring production
facilities back to the US. These factors include transportation and energy costs, exchange
rates, labour cost, capital availability, skilled labour availability, domestic demand, tax, and

climate arrangements.

In a broader perspective, the US government should consider the economic impact created
by each industry before targeting strategic sectors to be relocated. Several other factors, such
as infrastructure readiness, availability of regulations, and the suitability of the industrial
ecosystem, can also be other considerations in determining which industrial sector to reshore.
In addition, supply chain weaknesses exposed in the early days of the pandemic should be
considered in targeting critical industries in the reshoring scenario. The US needs to
strengthen their essential industries and their supply chains to be more resilient and able to

adapt to global disruptions (Fish & Spillane, 2020).

RaboResearch (2019) summarizes list of US industrial sectors that rely heavily on
intermediate inputs from China. Based on Trade in Value Added data from OECD, the top
three industries with the largest share of Chinese intermediate inputs are electrical equipment,
computers and electronic products, and textile and shoes. China's intermediate products

account for more than 20 percent of the production of these three sectors.
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Figure 9. Shares of Chinese intermediates input in US production
Source: Compiled by author based on OECD TiVA database, RaboResearch, 2019
Furthermore, Sarder, et al. (2016) assessed the reshorability of the US Manufacturing
Industry. In their study, they considered 9 different types of manufacturing industries based
on the 3-digit NAICS code. The industry in this study represents 56 percent of total US imports
from China. They investigate the industries reshorability index according to several reshoring
factors such as the cost and availability of skilled labour, availability of natural resources,
incentives, regulatory policies, proximity to customers, infrastructure, ease of doing business,
and presence of suppliers and partners. The data used in this study is based on several
indicators such as the Global Competitiveness Index by the Global Economic Forum, the
Logistics Performance Index by the World Bank, the Global Energy Competitiveness Index by

KPMG, and the Business Environment Index by the Economist Intelligence Unit.

The higher value on reshorability index indicates less benefits for reshoring, while the lower
value on reshorability index indicates more benefits to reshore production. The result of the
study suggests that the computer and electronic equipment industry has the lowest rehorability
index, which means it has the highest benefits to reshore. Other industries that also have low

reshorability index are Chemical Products and Electrical Equipment.

NAICS Code Industry Reshorability Index
334 Computer & Electronic Products 14.51
335 Electrical Equipment, Appliances and Component 18.83
325 Chemicals and Chemicals Products 19.56
311 Food and Kindred Products 23.51
312 Beverages & Tobacco Products 25.35
336 Motor Vehicle and Transport Equipment 24.08
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331 Primary Metal 25.35
327 Non-metallic Mineral Products 33.23
321 Wood Products 30.16

Table 2. Reshorability Index from China to US
Source: Sarder et al., 2016

Based on various studies discussed, it appears that computers and electronic components
are one of the most potential industrial sectors in the scenario of US reshoring. In 2018,
according to Harvard Growth Lab (2020), China accounted for 37.26 percent of total US
imports of electronic products. Asia as a whole accounts for about 211 billion USD from the
total 329 billion USD of US electronic product imports. In a specific order, Asian countries that
contributed to the supply of electronic products to the US besides China are Malaysia (9.26%),
Japan (8.24%), South Korea (6.46%), Taiwan (5.33%), Vietham (4.19%), Thailand (2.80%),
Philippines (1.87%), Singapore (1.35%), and followed by India, Hong Kong, and Indonesia.
The US decision to reshore the electronics industry sector will certainly have an impact on the

trade volume between the US and Asian countries mentioned above.

Similarly, World Bank data (2021) shows that Asian countries has also dominated the share
of US imports of intermediate goods across all industrial sectors. China, Japan, India, South
Korea, and Singapore are some of the countries that have the largest share of the total US
imports of intermediate goods from Asia. Therefore, these countries will be affected by the US

reshoring scenario for various types of industries.

3.3.2. The Impact on US Trades

Globalization has driven the international fragmentation of production, leading to greater trade
in intermediate goods (Boc & Lanz, 2013) .Therefore, the trade volume of intermediate goods
will experience the most significant impact from the US reshoring scenario. In the previous
chapter it was discussed that there are two different participations in global value chains,
namely forward and backward participation. In the case of forward participation, foreign trading
partners export intermediate goods to the US, conversely, in backward participation, the US
exports intermediate goods to foreign trading partners. Thus, to find out the net effect of
reshoring on US trade volume, we look at data on exports and imports of intermediate goods
between the US and its trading partners in Asia. In 2018, according to World Bank Trade
Statistic, the US largest trading partners for intermediate goods from Asia were China, Japan,
South Korea, Singapore, Vietham, Thailand, Malaysia, India, the Philippines, Hong Kong, and
Indonesia. However, as this study focuses on the impact of reshoring on Trans-Pacific Trade,

we will exclude India from our data assessment.
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The UN Comtrade database provides the latest international trade statistics to help us assess
the US trade with its trading partners. Under the classification of Board Economic Categories,
the database presents a variable to help us analyse the global value chains. The new variable
allows us to differentiate intermediate goods that are generic and consumed across a wide
range of industries, and specific intermediate goods that typically consumed only in certain

industries.

Based on the data in derived from UN Comtrade Database (2021), the value of intermediate
goods imported to the US from its largest trading partner in Asia in 2018 is around 356 billion
USD or 36.4 percent of the total import value, while the value of intermediate goods exported
from the US to Asia is around 212 billion USD or around 56.8 percent of the total export value.
These figures correspond to the characteristics of the US export and import structure
presented by the World Bank. Lakatos and Ohnsorge (2017) provide a characteristic of US
exports structure classified by arm's length and intra-firm trade, consisting of 53 and 59
percent of intermediate goods, respectively. As for the US import structure, intermediate goods
accounted for 49 and 48 percent. Although the UN Comtrade figures in 2018 show that the
share of imported intermediate goods is lower than the indicated characteristics, but if the
value of unidentified goods is added to the value of intermediate goods, the percentage will
correspond to this characteristic.

m |[ntermediates
H Capital goods

o Intermediates

Percent of U.S. exports m Capital goods

Percent of U.S. imports

100 Final goods 100 Final goods
80 80
60 60
40 40
20 20
0 0
Arm's length Related party Arm's length Related party

Figure10. Char acteristic of US exports and

Source: Lakatos and Ohnsorge, 2017

Global value chains consist of two types of cross-border operations, intra-firm and arm's
length. Intra-firm trade consists of cross-border transactions between firms linked by levels of
control and ownership whereas arm-length is defined as cross-border transactions between
unrelated firms. In practice, multinational companies use intra-firm and arm's length
transactions to varying degrees. In 2015, intra-firm transactions were estimated to account for

about a third of global exports. Unfortunately, the data on global intra-firm trade is not
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available. There is only one publicly available data set published by the US Census Bureau
that distinguishes intra-firm transactions from arm's length trade. Lakatos & Ohnsorge (2017)
show that approximately 30 percent of US exports and 50 percent of US imports are intra-firm.
In the scenario of US reshoring, we can expect that the value of intermediate goods trade from
bot h Ar mds | eFmngto decreasedraduallyt oves the next few years as many US
based companies relocate their production back to the US.

3.4 Conclusion

In recent years, the US has enacted several protectionist policies that have a direct impact on
reshoring initiatives. The main idea of these policies is to revive the US domestic production
capacity, reduce the trade deficit and create high-paying jobs for Americans. The US
government is committed to support these policies with a mix of incentives and guidelines,
such as imposing higher tariffs on some imports, renegotiating free trade agreements, raising
domestic content requirements and offshoring taxes, and providing incentives for US citizens
to buy American made products. The US government is also addressing the skilled labour
shortage in manufacturing through the National Apprenticeship Act.

If the effort of reshoring continues, most of the Asian countries that have so far dominated the
share of US intermediate imports will be affected. Most studies conclude that computers and
electronics, home appliances and electrical equipment, primary metals, machinery, furniture,
plastics and rubber, paper and machined metals are the most potential industries to be
relocated back to the US. According to the World Bank, the structure of US exports classified
by Arm's length and Intra Firm trade, comprising 53 and 59 percent of intermediate goods,
respectively. In terms of the US import structure, intermediate goods accounted for 49 and 48
percent respectively. These values of intermediate goods trade in both Arm's length and Intra-

Firm will gradually decline in the coming years if the US Reshoring scenario persists.
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Chapter 4: Container Shipping Market

4.1 Introduction

In this Chapter, we discuss the container shipping market and the implications of the US
reshoring. First, we review the recent trends and performance of container trade. We compare
the growth of container trade in major trade routes to presents an indication of reverse
globalization. Further, we discuss how reshoring will likely affect the deployment of
containership across various segments. Given the decline in trade between the US and Asia,

in this chapter, we evaluate the containership supply and demand in Trans-Pacific.

4.2 Demand for Container Shipping Services

Previously we discussed the global shift towards reshoring and how the rise of protectionist
sentiment has overtaken and enhanced the reshaping of globalization trends. Some suggest
that the global production network based on low labour cost advantages may have reached
its limit (UNCTAD, 2020). Containerized trade growth over the last three decades seem to
capture the same trend direction. Maritime trade has been sustained by the aggressive
containerization in the 2000s, coinciding with the wave of hyper globalization. However, in
2019, global containerized trade expanded at a slower rate of 1.1 percent, down from 3.8
percent in 2018, with the biggest contributor is the decline container volume in the Trans-
Pacific route between the US and Asia (UNCTAD, 2020).

The decline in the value of US exports and imports provides a strong signal of continued US
protectionist policies and reshoring initiatives. In addition, the US reshoring scenario in several
potential industries will further reduce the value of trade because intermediate manufactured
goods account for more than half of the total US trade (Lakatos & Ohnsorge, 2017). The
statistic shows that the US Manufacturing Imports Ratio (MIR) fell from 13.1 percent in 2018
to 12.1 percent in 2019, which was the largest decline in imports since 2011 (Bossche, 2020).
Total manufacturing imports from Asia fell from 816 billion USD in 2018 to 757 billion USD in
2019. According to the UN Comtrade Database (2021), the total value of trade between the
US and China fell significantly from 683 billion USD in 2018 to 579 billion USD in 2019.

According to UNCTAD (2021), since 2018, the container volume in Trans-Pacific has
experienced a significant decline. In 2019, the amount of container transported from East Asia
to North America dropped from 20.8 million TEUs to 20 million TEUs, while from North America
to Asia decreased from 7.4 million TEUs to 6.8 million TEUs. The overall container volume in
Trans-Pacific contracted by 4.7 percent. Trade tensions and escalating tariffs between China

and the United States are the main causes of the decline in the container volume in Trans-
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Pacific (UNCTAD, 2020). Transatlantic also contracted a smaller 2.1 percent as a result of

escalating trade tensions between the European Union and the US.

Main-lane's Easti West container trade routes, namely Asiai Europe, Trans-Pacific and
Transatlantic, accounted for 39.1 percent of worldwide container trade flows in 2019.
Therefore, the decline in container volume in this route led to slower growth of the overall
maritime trade, hitting their lowest level since the 20087 2009 global financial crisis (UNCTAD,
2020). In 2019, Main-l a n e 6 4NVedEwas dontracted by 1.8 percent, compared with positive
growth on other routes. This figure was saved by the Asia-Europe trade route which grew 1.8
percent. Volumes on the westbound leg expanded by 1.4 percent, and eastbound volumes

from Europe to Asia rose by 2.9 percent.
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Figure 11. Container trade on major East-West trade routes
Source: Compiled by author based on UNCTAD, 2021
By comparing the decline in the value of imports and exports with the decrease in the number
of containers transported, we can obtain the average value of TEU which will indicate whether
the decline in trade occurs in high value or low value commodities. The decline in the value of
imports of 59 billion USD from Asia to the US was reflected by a decrease of 800,000 TEUSs.
This means that the average value per TEU is approximately USD 73,540, which is double
the estimated average TEU value from Asia to North America of USD 30,477 (Cowie, 2007).
This indicates that most of the decrease in the number of containers was contributed by high
value cargo. Based on IHS Markit (2017), the top three commaodities with the highest value
per TEU are Footwears, Textiles, and Machinery/Electrical. Therefore, the change in number
of containers transported is directly related with the reshoring scenario of some potential

commodities discussed in the previous chapter.
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Commodity Group
wood & Wood Products |GG 52 710 per TEU
Machinery / Electrical || NG ¢4 551 per TEU
Mineral Products _ $5,633 per TEU
Metals [J 528.147 per TEU

Plastics / Rubbers [ $30.403 per TEU
Raw Hides, Skins, Leathers, .. [JJJJi] 541.256 per TEU
Chemicals & Allied Industries [JJJJJij 594.541 per TEU
Miscellaneous - $74,567 per TEU
Stone / Glass ] 513.989 per TEU
Foodstuffs [JJJj $22.492 per TEU
Transportation - 584,360 per TEU
Textiles l 5279786 per TEU
Vegetable Products | $42 697 per TEU
Animal & Animal Products | $31,544 per TEU
Footwear / Headgear $591,572 per TEU

0 500 1000 1500 2000 2500

TEU per Week

Figure 12. Cargo Value Estimation
Source: HIS Markit Vessel Accumulation and Cargo Value Estimation, 2017

4.3. Containership Capacity and Deployment

The global shift towards reshoring will likely shape the future of maritime trade and
transportation (UNCTAD, 2020). The decline in exports and imports has a direct impact on the
amount of container cargo being transported, thus affecting the fleet capacity and the
deployment of containerships. Currently according to the data from Clarkson Research (2020),
Trans-Pacific route is mostly served by Neo-Panamax 8000-11.999 TEUs and 12.000-14.999
TEUSs. In total, both account for about 70 percent of the total fleet deployed in the Trans-
Pacific. As expected, given the declining number of containers transported on that route, the
orderbook and deliveries for Neo-Panamax has also been decreasing. From a total of 94
vessels delivered in 2015, it fell to only 20 vessels delivered in 2019. In contrast to ULCV
15,000+ TEUSs, it increased from 13 ships delivered in 2016 to 30 ships in 2019. Around 90
percent of ULCV ships are deployed in Asia - Europe trade lane.

Over the past 20 years, vessel sizes have been increasing to optimize costs through
economies of scale (UNCTAD, 2020). The average size of containerships has more than
doubled compared with vessels built 20 years ago, with the average capacity four times
greater. By October 2020, the containership fleet stood at 5,393 vessels with total capacity of

23.4 million TEUSs, following growth of 4.0 percent in full year 2019. Cascading of tonnage

remains a key part of 1iner c(ElrksanReseach, 202@).0 1 ki t

Cascading means that shipping companies deploy larger containerships in key trade routes,

while pushing medium-sized vessels into smaller sectors.
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Figure 13. Fleet capacity and composition
Source: Complied by author based on Clarkson Research, 2020
Containerships can be divided into different classes based on their capacity, determined by
the number of TEUs to carry on board. Containerships under 3,000 TEU are typically called
Feeders. Some Feeders are equipped with cargo cranes. Feeder Class was first introduced
in1970s, it has a maximum length of 215 meters. The next generation is Panamax Class,
which was introduced in the 1980s. Ships in this class must have a maximum beam of 32.2m,
and a maximum depth of 13.3 meters to be able to enter the Panama Canal. The first
generation of Panamax has a capacity of up to 5,999 TEU with a length up to 305 meters. The
second generation introduced in the 2000s can carry up to 7,999 TEU with a length up to 335

meters.

Neo Panamax was later introduced in 2006, the ship is much too big to fit through the Panama
Canal's old locks but could easily fit through the new expansion. The capacity of Neo Panamax
ranging from 12,000 to 14,500 TEU, with a length up to 366 meters. The biggest class with an
intake capacity of more than 14,500 TEU is called Ultra Large Container Vessel (ULCV). The
length of ULCV is 366 meters and above, the beam is 49 meters and wider, and the draft is

15.2 meters and deeper. This class of vessels is able to transit at Suez Canal.

Fleet capacity in the ULCV 15.000+ TEU sector increased by 11.4 percent during Q1-Q3 2020,
to reach 176 units of 3.40 million TEU. This growth was contributed largely by deliveries of the
ULCV 20,000+ TEU sector. In the Neo-Panamax 12.000-14.999 TEU sector, fleet capacity
grew by 3.3 percent, to total 258 vessels of 3.53 million TEU. Meanwhile in the Neo-Panamax
8,000-11,999 TEU size range, the level of capacity was up by just 0.4 percent. In the Panamax
3,000-7,999 TEU sector, fleet capacity contracted by -1.3 percent while the fleet capacity in
the sub-3,000 TEU Feeder sector increased by 1.3 percent.
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Some observers argue the evaluation of the existing supply-chain patterns and strategies to
shift away from the model that had been promoted by hyper globalization will also introduce
near-shoring and eliminate single-country centric supply chains (UNCTAD, 2020). The
developments of both reshoring and nearshoring will prompt further regionalization of supply
chains and growth in intra-regional container flows. The changing trade patterns and a
redirection of flows away from China towards intra-regional trade, thereby promoting the
deployment of smaller vessels (Clarkson Research, 2020). This is also shown by the increase
in orderbooks and deliveries for the container feeder segment below 3000 TEUs. Deliveries
increased from 67 ships in 2015 to 104 ships in 2019.

Containership Fleet Capacity Growth Sector Deployment By Trade Lane
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Figure 14. Fleet capacity growth (left) and deployment by trade lane (right)

Source: Clarkson Research, 2020
Shipowners need to adjust their fleet capacity to match the fluctuated demand levels. Declining
demands far below the capacity will create a negative impact on the charter rates. During the
first six months of 2020, for example, operators increased idling and blank sailing to maintain
freight rates amid declining demand due to the COVID-19 crisis. 11 percent of the container
fleet was estimated to be idle during the first half of 2020 (UNCTAD, 2020). Container trade
on the main lanes shows the steepest declines, with Asia-Europe trade down 18 percent in
February-May, and peak leg Trans-Pacific trade down 13 percent amid major impacts on
European and North American economies. As a result, the ConTex charter rate decreased to
an average of 368 points, compared with an annual average of 407 points in 2019 (UNCTAD,
2020).

Containership fleet growth has been limited in 2020, with deliveries slowing substantially and
the pace of scrapping accelerating compared to 2019. In summary, the shifts in globalization

patterns, supply-chain configuration and production models have created implications for
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transport and inventory decisions, which are of strategic importance for shipping. They have
the potential to reshape the operational landscape, especially for container shipping, which
affects capacity deployed and operations. For example, greater regionalization would lead to
the increased fragmentation of trade flows which, in turn, would make the use of larger vessels

more challenging.

4.4. Containership Supply and Demand in Trans-Pacific

Container shipping routes can be divided into three main lane, namely East-West, linking the
major industrial centres of North America, Western Europe and Asia; North-South, connecting
major production and consumption centres of Europe, Asia and North America, and
developing countries in the Southern Hemisphere; Intra-Regional trades operating in shorter
hauls and with smaller ships. Of all those mentioned, the largest deep sea shipping route is

the Trans-Pacific trade between Asia and North America.

Most of Trans-Pacific services operate between the North American ports on the East Coast,
the Gulf and the West Coast and the industrial centres of Asian countries, with some services
extending to the Middle East. According the data from Clarkson Research (2020), there are at
least 73 services served by 547 ships in Trans-Pacific route. The total capacity deployed is
about 4.3 million TEU, providing more than 24 million TEU annual capacity. From the total
capacity deployed, 81 percent is served by Neo-Panamax vessels, while only 18 percent by
Panamax, and the rest is served by Feeder and ULCV. More larger vessels were introduced
on this route, reducing the number of ships deployed but increasing the total TEU capacity. In
2015, there were 597 ships deployed with 3.6 million TEU capacity, while in 2019, the number
of ships reduced to 547, but the TEU capacity increased to 4.3 million.

The number of containers transported on this route has been increasing from year to year
since 2012 but began to show a decline in 2019. However, the Trans-Pacific trade growth has
been very unbalanced, with strong growth in the eastbound trade coinciding with a deep and
extended slump in westbound volumes. Container flows on the dominant leg, Asia to North
America, reached 20.8 million TEU in 2018, while in the opposite, the flow of westbound stood
at 7.4 million TEU (UNCTAD, 2020). As the imbalance of container flows is expected to
continue, repositioning of empty containers will remain a major concern for carriers operating

on the Trans-Pacific route.

Clarkson Research (2020) has also calculated the demand and supply index of containerships
on the Trans-Pacific Route. The index measures an annual factor that calculates the increase
in demand divided by the average increase in supply. Using 1996 data as a basis, the index
results tell us, if the index value goes up then demand grows faster than supply, and if the

index value goes down then supply grows faster than demand. The demand and supply index
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for the Trans-Pacific east-bound leg showed a decline from 134.3 in 2012 to 128.1 in 2018,
indicating an excess of supply to demand. In contrast, the demand and supply index in the
westbound leg of Far East - Europe, its value rose from 121.9 in 2012 to 129.7 in 2018.

Year Trans-Pacific Far-East - Europe
Running Container | Demand/Supply | Running Container | Demand/Supply
Capacity Trade Index Capacity Trade Index

2012 18,032 14,865 134.3 19,939 13,620 121.9

2013 19,171 15,133 128.6 19,914 14,326 128.4

2014 20,101 15,492 125.5 20,649 15,246 131.7

2015 20,982 16,394 127.3 21,745 14,750 121.0

2016 21,107 17,218 132.9 20,587 15,179 131.5

2017 22,640 18,045 129.8 20,658 15,865 137.0

2018 24,461 19,244 128.1 22,274 16,187 129.7

Table 3. Container Shipping Demand and Supply Index on Trans-Pacific and Far East Europe
Source: Compiled by author based on Clarkson Research, 2020

4.5. Conclusion

The performance of containerized trade in recent years has not been very impressive as
indicated by slower growth in 2019, down 1.1 percent from 2018. As expected, the largest
contributor to the low performance was the decline in container trade on Trans-Pacific routes
between the US and Asia. Container volume in the Trans-Pacific and Transatlantic are
contracted 4.7 percent and 2.7 percent, respectively, indicating the negative implications of

the US trade protectionist policies.

Recent data shows that the Demand and Supply Index of containership in Trans-Pacific has
been declining since 2012. Currently, from the total capacity deployed in Trans-Pacific route,
81 percent is served by Neo-Panamax vessels, while only 18 percent served by Panamax,
and the rest is served by Feeder and ULCV. Some argued that regionalization will make the
use of larger vessels more challenging, thereby encouraging deployment of smaller vessels.

The orderbook and deliveries trends in recent years confirm this projection.
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Chapter 5: Theoretical Framework

5.1. Introduction

In Chapter 3, we discussed the anticipated decline in trade value between the US and its
trading partners in Asia as a net effect of the ongoing reshoring trend. Furthermore, in Chapter
4, we provide evidence that the decline in trade between the US and Asia has a direct impact
on container trade in trans-Pacific route, resulting in changing trends in supply and demand
index for containerships in the region. In this chapter, we will examine the theoretical
framework, explaining the relationship between the development of the world economy and
the container shipping market from several different perspectives. Based on previous studies
on the same subject, we will determine which theory is most suitable to be used to analyse

the effect of US reshoring on the container shipping market.

5.2. Shipping Market Supply and Demand Model

Stopford (2009) introduced a model to explain the dynamic relationship between supply and
demand in the shipping market. There are three main parts involved in this model, namely the
demand module, the supply module, and the freight market. In this model, sea transport
demand is measured in tons-miles as it takes into account the tonnage of cargo shipped and
the average distance transported. Therefore, the quantity of freight supplied is also measured
in ton-miles which reflects not only the capacity of fleets available in the market, but also the

efficiency and productivity of the fleet.

In the demand module, the world economy, influenced by business cycles and growth trends,
determines the volume of goods traded by sea, while trade developments in certain
commodities change the average haulage distance of cargo transported. The cargo shippers
are the main actor of the demand module. Their decisions over the source of raw materials

and the location of processing plants determine how trade develops.

In the supply module, the world merchant fleet provides a fixed stock of transport capacity.
The fleet can be increased by newbuilding and reduced by scrapping. In addition, economic
policies also have an impact on how the supply side of the market develops. Shipping
investors, which are mainly private shipowners or shipping companies, are the central part of

this module. They have the important task of ordering new ships and scrapping old ones.
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Figure 15. Shipping Market Model
Source: Stopford, 2009
The dynamic link in this model lies in the freight market where the imbalance between supply
and demand converges. As a result, freight rates continue to adjust in response to changes in
the supply and demand balance. When vessels are in short supply, freight rates increase and
encourage shipping investors to buy more second-hand vessels. When the price of second-
hand ships became too expensive, they switched to ordering new ships which led to an

expansion of the total world fleet.

Too many vessels in the market lower the freight rates and increase the lay-up of the vessels
and thus reverse the adjustment process. Shipowners struggling to pay the fixed costs were
forced to sell the ship to raise cash. If the downturn continues, eventually the price of old ships
will drop to a level where selling the ship to the demolition market is better than to the second-

hand market. Thus, the total capacity of the world's fleet will decrease gradually.

Stopford (2009) argues that the most important single influence on ship demand is the world

economy. This is in line with several data showing a close relationship between the growth
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