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From Shipbreaking literature to sustainability framework for developing country

recycling: a review
Sm Rahman
Abstract:

Shipbreaking research has not been in the forefront until the last decade in which
environmental and occupational hazards have been highlighted while economic sustainability
and contextual conditions were not equally considered. The adoption of a triple bottom line
approach across core business issues (environmental impacts, workplace safety ) as well as
peripheral stakeholders expectation (environmental sustainability focus) has been retarded due
to the less attention on the latter. Based on the findings of the 128 review papers, the study
suggests that organizational learning and economic sustainability needs to prioritize through
the formation of strange alliance among the stakeholders. The study argues that the dialogue
and discussion on the peripheral stakeholders (NGOs, yard managers, national and
international policy organizations) would lead to a more sustainable shipbreaking industry in

the south Asian regions.

Keywords: shipbreaking, triple bottom line sustainability, strange alliance, organizational

learning

1.0 Introduction:

The international shipbreaking industry provides a recycling service for commercial ships
worldwide. More than 90% of end-of-life (EOL) ships are dismantled in five nations,
representing a geographical shift from developed countries due to higher environmental and
safety costs that render these activities uncompetitive there (Figure 1). South Asian recycling
nations - Bangladesh, India, and Pakistan - share common cultural and economic challenges
while China and Turkey enjoy relatively higher economic capacity and cultural conformity
regarding sustainability. The shipbreaking industry benefits the host nations in terms of
economic development, employment generation, and supply of critical metal resources. At the
global level, the recycled metal scrap of EOL ships avoids environmental impacts of primary
metal production and steel manufacturing (Rahman et al. 2016).
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Figure 1: Global shipbreaking in gross tonnage (GT) in 2016: data from NGO Shipbreaking
Platform, 2017

At the local level, shipbreaking industry faces internal and external challenges
encompassing social, environmental and economic performances that involve multiple
stakeholders with various cultural and business understandings and expectations (Cairns 2007,
Neser et al. 2008, Hillier 2009, Demaria 2010, Gregson et al. 2012, Cairns 2014, Devault et
al. 2017, Jain et al. 2016, Rahman and Mayer 2016). Stakeholders who influence or are
directly impacted by the sustainability aspects of the current state of affairs include yard
owners, NGOs (both national and international), ship-owners and brokers, international
organizations (10s), national governmental agencies, local and global academics, local
communities, and the workers. Broadly speaking, ship-owners and yard-owners have an
interest in securing economic bottom line (Jain et al. 2016, Schgyen et al. 2017), while NGOs
and researchers mainly focus on social and environmental bottom lines (Andersen 2001,
Neser et al. 2008, Hossain and Islam 2006, Reddy et al. 2003). International and national
policymakers tend to formulate policies that mediate between economic bottom line, and
environmental and social bottom lines — serving to the attainment of weak sustainability
governance (Mikelis 2008, Cairns 2014, Rahman and Mayer 2016).

The current approach, as | argue, mostly focused on the immediate environmental and
social impacts of the dismantling process, a boundary that I call ‘core business boundary
(CBB), while inadequately acknowledging the relevance of peripheral actors (NGOs, supply

chains actors, 10s etc.). However, a comprehensive approach is missing that can reorganize
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the approaches and strategies of the actors in all levels. I, therefore, try to identify the gap in
existing research pattern and suggest a conceptual framework that may promote sustainability
of the industry. In this review, | assume that shipbreaking industry represents a business
organization having stakeholders across the globe performing under different cultural
aspirations and realities. | apply TBL sustainability framework to understand shipbreaking

issues, challenges, and complexities.

1.1. TBL framework:

TBL framework evaluates environmental, economic and social performances of an
organization, which includes profitability of the stakeholders and the considerations of social,
human and environmental contexts under which the organization operates (Elkington 1998).
TBL emphasises the certainty of economic bottom-line and tends to gradually adhere to social
and environmental bottom lines that in turn strengthen economic bottom line, leading to a
‘virtuous cycle’ towards the attainment of TBL sustainability. From trans-boundary
governance perspective, CBB centric TBL approach may entail the integration of another
boundary —Peripheral Boundary (PB) — to deal with innovative issues and challenges, beyond
CBB that interconnects geography, administration, supply chains and cultures across scales
(Bostrom et al. 2015). Total Business Boundary (TBB) is defined here as a decision-making
space that builds on collaboration and cooperation of both CBB and PB to deliver and merge
varying actors’ ideals, aspirations, and realities. CBB is defined as the boundary in which
traditional business actors experience their operational contexts and social responsibilities
whereas PB is defined as a boundary that exists beyond CBB consisting of actors, processes,
and pressures that intricately influence CBB activities and strategies. In that sense, PB is
perceived not as a boundary-spanning approach but instead acknowledged as an emerging
reality rooted in western ideals that tend to shape secondary resources recovery business in

the developing countries (Bostrom et al. 2015).

Total Business Boundary (TBB) = Peripheral Boundary (PB) + Core Business Boundary
(CBB)

PB relates to CBB’s expectations and strategies in several ways. For example, Carter and
Rogers (2008) demonstrate that risk management, transparency, strategy, and culture are
supporting facets to attain desired TBL performance. They point out that supply chain risk

reduces the ability for CBB to adhere to stakeholder’s demands and ideals. Jamali and Nevile
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(2011) argue that convergence-divergence pressures (stakeholder beyond and within
geographic reality) constantly struggle to dominate and determine the desired
outcomes/impacts of the CBB, in which convergence tends to highlight (seek remedy of)
environmental and social odds where divergence largely remains locked to cultural practices,
resource supply constraints, and poor organizational performances. Lack of any effort to
mediate such convergence-divergence duality may emerge as an obstacle for advancement
and PB approach is likely to address this lacking. The new approach, that this paper takes,
thus offers a platform to mediate the varying ideals through strange alliance formation, supply

chain responsibility, and organizational learning; which are described below (Jamali 2006).

1.1.1. Strange Alliance:

An uneasy relationship exists between economic bottom line advocates and social and
environmental bottom lines advocates (Jamali and Keshishian 2009). Economic bottom line
and social and environmental bottom lines are thought to be antagonistic to the business
owners from profit-making perspective, as social and environmental bottom lines signify
apportioning economic resources, potentially cutting profit margin of the stakeholders. The
core elements that increase distances among company and campaigners are the assumption of
the alienated relationship between financial stability and social responsibility. In this context,
NGOs-business manager relationships are often strange or uneasy (Jamali and Keshishian
2009). Most importantly, the uneasy relationship continues due to (1) lack of communication
among the interest groups working on same areas and (2) absence of any platform to
exchange strategies and visions that can identify shared values, shared goals and cooperative
work plans (Jamali 2006). Alliance literature sketched a strategic approach and delineated
mutually reinforcing conditions that may foster collaboration among the ‘strange’ pro-
business and non-profit stakeholders toward more integrative partnerships (Jamali and
Keshishian 2009). Different foundational components of the strange alliance are resource
dependency, commitment symmetry, common goal symmetry, repetitive sequence of
negotiation (Austin 2010). Elkington (1998) showed that common interest exists among

businesses and NGOs in order to form alliance.

1.1.2. Supply chain responsibility challenges:

Supply chain issues are increasingly complex in six dimensions: geographic, informational,
communication, compliance, power and legitimacy (Bostrom et al. 2015). Transformation in
supply chains is effective when a focal business holds power over the suppliers and can exert

at least two conditions: (1) maintain minimum standards in environmental and social bottom
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line (2) maintain consumer needs and economic competitiveness (Seuring and Muring 2008).
Lack of such power over supply chains is prevalent in recycling businesses and often
disconnected from dominant sustainability discourses, driven by actors at various levels.
(Bostrom et al. 2015). This means that traditional CBB approach for TBL sustainability ought
to be complemented by PB in that supply chain behaviours, performances and strategies are
discussed and put to context against the core business contexts. Industrial transformation
literature advocates a production system that suggests to co-ordinate horizontal and vertical
supply chains skilfully and prescribes adaptive company management through the

establishment of long-term embedded transactions among the stakeholders.

1.1.3. TBL reporting and organizational learning opportunity:

TBL reporting provides information to what extent an organization is contributing to and
distracted from TBL sustainability (Hall 2011). The triple bottom line reporting through
independent and rigorous auditing is likely to move business towards the socially responsible
action. Over the years, businesses become capable to spontaneously initiate and perform
actions that mutually benefit economic and social bottom lines. There exists three zones of
business activities: (1) zone of discretion (2) zone of no conflict, and (3) zone of mutual
benefits (Elkington 1998). “Zone of mutual benefits” are those areas of activities that
mutually foster social as well as economic bottom lines together. Reporting helps identify
more actions that fall under “zone of mutual benefit”. For example, most of the big companies
accorded in Forbes 100 top ranked entrepreneurs successfully identified (continue to identify)
zones that satisfy both economic and social bottom lines (Hall 2011). It is unlikely that
businesses act in a socially responsible way when the action is in the zone of discretion,
meaning that a social action is in conflict with economic dictates (Robins 2006). In that case,
socially responsible law and policy is required to boost businesses for strengthening social
and environmental bottom lines. Therefore, the more actions that lie in Zone of mutual
benefits are identified and pursued, the more a business is capable of attaining TBL

sustainability. Disclosing information through reporting opens up such possibility.
2.0. Research Methodology:

| adopt Seuring and Muller’s (2008) two objectives for reviewing the shipbreaking literature:

1) summarize the major patterns, themes and issues; and 2) identify research gaps and propose
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a conceptual framework for future research focus. They also describe a four-step review
procedure: (1) study scope and literature search, 2) category selection, 3) descriptive analysis

and 4) material evaluation.
2.1. Literature search process:

To determine the source material for review, | have followed three-step process, suggested by
Webster and Watson (2002). Firstly, this paper utilized Scopus (as well as Google Scholar for
specific search on Pakistan and Science Direct databases for verification purpose) to identify
and verify relevant material. Secondly, I have applied backward search reviewing the citations
of the already listed materials and finally, forward search for articles that are cited in listed

materials.

Scopus is the largest abstract and citation database of peer-reviewed literature, with over
60 million records going back as far as 1823. The database has enabling tools to track, analyse
and visualize research. The keywords used are “Ship Breaking”, “Ship Recycling”, “Ship
Scrapping”, “ Ship Dismantling” and finally “Ship Demolition” in Title, abstract or
keywords, with initial search results 109,87,32,38 and 7 respectively (Table 1). The results
were saved in .csv file directly from Scopus website. Selection process was followed in
several steps. Firstly, the results were checked for repeated articles. In this stage, 53 articles
were found repeated or appeared without author name (9 of them). In next round, a quick title
reading (whether title contains any of the keywords) were used. In this stage, 66 articles were
excluded. Abstract of the articles, journal information, article type were, then, carefully read
and full-text availability were searched, which further exclude additional 29 articles. Of them,
19 were conference papers and 10 were found completely irrelevant or marginally used the
terms (Zott et al. 2011). Our main concern with the Scopus result was that this search did not
return any studies on Pakistan shipbreaking, which is the third major shipbreaking nations

after Bangladesh and India.

At this point, I searched Google Scholar with keywords “shipbreaking in Pakistan” that
returned six papers, mainly unindexed articles, conferences papers and reports. | then
conducted forward and backward search that added 18 more articles, some of them, did not
use the above ‘keywords’ in the title but contents are relevant to shipbreaking (Zott et al.
2011). This totaled 128 articles for our review. To validate and ensure the exhaustive capture
of the shipbreaking literature, I also ran a literature search in Science Direct using the same

key words. Searching with “Ship Breaking” and “Ship Recycling” keywords returned 356 and
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97 articles respectively. Checking the articles that appeared in the latest three years from 2016
was found no additional article beyond our already included list, demonstrating the near
inclusiveness of the search (Oxman 1993).

Table 1: Literature search process and returns

Abstract
Repeated reading,
appearance journal | Marginal Full
(Discard sources | ortrivial | Full | text | Forward and
First of no Title and use of | text | not backward
Scopus keyword |appearance| author) |reading | content | keywords | access | found search Total
Ship Breaking 109 93 65 59 2 50 7 |24 (6 Pakistan)
Ship Recycling 87 74 57 43 1 37 5 -
Ship Scrapping 32 24 14 12 0 10 2 -
Ship Dismantling 38 25 14 7 1 5 1 -
Ship Demolition 7 4 4 4 0 2 2 -
Total 273 220 154 125 4 104 | 17 24 128
Discard 53 66 29 - - - -

2.2. Structural category and analytical approach:

One of the criticisms of literature review is the author subjective conceptual structure
(Webster and Watson 2002). In order to eliminate the issue, I have followed Fereday and
Muir-Cochrane (2006) approach for the hybridization of literature-driven structures with
theory-driven ones (Figure 2). | have used computerized coding system using Nvivo software
following content analysis. Six questions have been used in conducting the content analysis
(Krippendorff, 2018).

Which data are analyzed?

How are the data defined?

From what population are data drawn?
What is the relevant context?

What are the boundaries of the analysis?
What is to be measured?

ok wdPE
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The context of the given word identified in the software used for the content analysis can be
found by going back to the paragraph/s of the related article. The population of the identified
words is found through the number of publications the word is appeared. The boundaries and
the unit of analysis is chosen based on the theme developed through the coding of the initial
word references.

Developing the code manual <+
Nvivo 'most word frequency' Nvivo 'text search query'

Summarizing data and identifying initial themes

Applying theory driven theme and additonal coding
Theory driven themes from TBL Nvivo coding of the themes

summarizing the code and identifying themes

Comparing coded themes and conceptualize the relationship _ |

Figure 2: Coding and theme development process adapted from Fereday and Muir-Cochrane
(2006)

3.0 Results:
3.1 Papers by time, discipline and country

Descriptive analysis was performed based on the distribution of scientific articles across time,
discipline, and country. Figure 3 shows the rapidly increasing number of papers published
since 2003. The figure also shows the absence of shipbreaking research from 1990 to 2000.
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Figure 3: Shipbreaking literature published by year until April 2018.

The absence between 1990 and 2000 is probably due to the geographic shift of the
shipbreaking industry from developed to developing countries. The focus of the earlier
publications on the consequences of occupational exposure of the shipbreaking workers may
contribute to the causes behind the geographic shift. The reappearance of the topic
demonstrates a time lag between the actual start-up of the work in developing countries and
scientific attention on social and environmental issues. For example, shipbreaking in
Bangladesh started in the early 1980s (Rahman and Mayer 2015), and literature on the issue
started to appear two decades later (Figure 3).
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Figure 4: Shipbreaking research by discipline (a) and nation (b).

Figure 4a illustrates the disciplinary representation of the shipbreaking research. Social
Science studies (excluding economic analyses), including a substantial number of qualitative
ethnographic studies, represent the largest category of focus, accounting for 33% of all
studies. Environmental Science studies also represented 33% of the total number of papers,
while Environmental Engineering accounted for only 8% of literature. Safety Management
shares 16%, while Economic discipline shares only 6%. Studies that encompassed more than
one disciplinary boundaries were few; they represented less than five percent of the studies on
SBI.

Figure 4b further breaks down the disciplinary boundaries by country. India and Bangladesh
share similar number of Environmental Science, Social Science, and Environmental
Engineering studies, with pollution assessment as a primary focus, while studies in Turkey
exclusively focus on pollution assessment. Papers that viewed this industry from global
perspective contain most publications that fall in the Social Sciences, and none from
Environmental Science, which is a major gap in the field. In addition, it is noteworthy that the
total number of papers by country was correlated to the relative size of each country’s

shipbreaking activities except Pakistan and China (Figure 5).
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Figure 5: The number of end-of-life ships dismantled in 2015 and 2016 and the number of
peer reviewed papers published until April 2018 by country. Shipbreaking data from the NGO
shipbreaking platform. The number of publications on the US (2), Global scale (22) and other

countries (6) that are not shipbreaking countries are not included in this figure.

3.2. Dimensions of Sustainable development:

There were only 5 publications which discussed more than one dimension of sustainability
and were categorized as interdisciplinary (Neser et al. 2008, Welaya et al. 2012, Choi et al.
2016, Devault et al. 2017, Ko and Gantner 2016). Likewise, a critical shortage of papers on
economic dimensions of sustainability was evident; only 8 publications published out of 128
(McKenney 1994, Nandeswar and Creese 2003, Knapp et al. 2008, Kagkarakis et al. 2016,
Kusumaningdyah et al. 2013, Karlis and Polemis 2016, Schgyen et al. 2017, Yin and Fan,
2018) (Figure 6).

Environment N s3
Economic [ 8
social | 62

Sustainability [l 5

0 10 20 30 40 50 60 70

Figure 6: Dimensions of sustainability addressed in selected papers.
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3.4. Review structure:

Tree map of 100 most frequent words provide a hierarchical structure of shipbreaking
research (Figure 7). The environment is more frequently mentioned than the other two social
and economic bottom lines, with the economic term the lowest. The terms that represent
environmental dimension are: environment, pollution, waste, coastal/marine, soil, pollution,
assessment, concentration, asbestos and heavy metals, while social dimension is represented
as hazardous, workers, health, work, safety, management, and risk. The economic
sustainability is represented as value, market, business. Scale is identified by the terms
“international” and “global” followed by “national “and “local.” The most frequent country
name appeared is Bangladesh followed by India, Pakistan, China and Turkey, testifying level
of shipbreaking activities and demonstrating the suitability of the tree map as an inductive
process for the structural configuration and analytical framework in a literature review. It is
evident that stakeholders/actors are less attended in this approach of content search. The most
noteworthy appearance is the “owners” as the key stakeholders, signifying both shipowners

and yardowners connotation.
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Figure 7: Tree map of 100 most frequent words in Nvivo, with red marked as environmental,

Blue as Social and Black as economic.
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4.0. Discussion:

4.1. CBB as a core process impact (environmental)
4.1.1. Core focus on pollutant estimation establishes environmental adversaries

Out of thirty-eight Environmental Science papers, twenty-four articles focused on pollution
assessment revealed strong tendency to identify pollution potentials of the shipbreaking
industry. These studies encompass the nature and type of pollutants, polluting areas and
medium, seasonal impact variation and distribution. Most of the literature estimated the
concentration of common water and air pollutants such as oil, heavy metals, asbestos and
persistent organic pollutants (Reddy et al. 2003, 2004 and 2005, Patel et al. 2012, 2013 and
2014, Shah et al. 2015, Siddiquee et al. 2009, Sharifuzzaman et al. 2016, Khan et al. 2017).
The approach found concentration above threshold values, impacting coastal ecosystems and
risking community livelihood. Most of the major shipbreaking nations including India,
Bangladesh, Pakistan and Turkey have conducted pollution assessment research (Islam and
Hossain 1986, Neser et al. 2008, 2012a, 2012b, Kacar and Kocyigit 2013, Aktaruzzaman et
al. 2014, Kibria et al. 2016).

4.1.2. Actual waste content modelling is difficult to obtain

Pollution assessment studies, however, fail to estimate the actual waste content and the
proportion that is released into the environment. Few studies have focused on estimating the
actual waste content in the ships, due to uncertainty and wide variation by ship type and age
(Carvalho et al. 2011, Hiremath et al. 2015, Jain et al. 2016). Actual waste content based on
different types of ships was estimated to be 0-3% by weight in Carvalho et al. (2011) based on
five different ship types, 2% in Jain et al. (2016) based on a bulk carrier, 5-10% in Demaria
(2010) and 6% in Sujauddin et al. (2015). Jain et al. (2016) provides a material stream flow
model for bulk carrier that can be used for material estimation in other ships. Structural
organization and material content make it difficult to obtain waste content data and their
impacts (Carvalho et al. 2011, Du et al. 2012, Jain et al. 2016). Hossain (2018) estimated
waste factor (average 1%) and asbestos factor (0.1%) of five types of ships dismantled in
Bangladesh, with reusable waste percentage around 50%.

Thus, it can be said that waste estimation is partially done with some detail on waste quantity
(Sarraf et al. 2010), waste factor (Hossain 2018), model development (Jain et al. 2016). But

13
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the variation based on ship type and age is required to be more comprehensive that can
represent ships of all types and categories.

Ambiguity of pollutant assessment is recently recognized (Barua et al. 2019) and impact
assessment based on actual waste release is getting increasing attention. Life-cycle-based
impact assessment is conducted by Ko and Gantner (2016), Rahman et al. (2016), Choi et al.
(2016) and Ko et al. (2015). Rahman et al. (2016) found that impact occurred by the release of
waste directly to the surrounding is minimal and that most impact is found to be related to the
downstream rerolling mills due to energy consumption. These studies provide evidence that
pollution assessment should be accompanied with an additional level of inquiry such as

source apportionment and waste-based impact modelling (Carvalho et al. 2011).
4.1.3. Interdisciplinary studies begin to appear

Some recent shift is observed in understanding actual waste discharge and identifying trade-
offs among the social, economic and environmental dimensions. The major attempts to
identify and separate sources of pollutants diagnosed in coastal soil, water and air were taken
by Aydin et al. (2014) and Kara et al. (2014) in Turkey. Similarly, in Bangladesh,
environmental impacts were recorded in different cities, one around shipbreaking industry and
the other without shipbreaking, to understand the share of pollutants that are due to the
shipbreaking (Kibria et al. 2016). Disciplinary trade-offs are also investigated in several
articles: local environment vs local economic benefits (Ko et al. 2015), adjusted eco-
efficiency (Ko and Gantner 2016), environmental impacts and occupational risks (Deshpande
et al. 2012), dry-dock or sail-in berth method in China (Du et al. 2017), cost-benefit and life
cycle assessment approach (Choi et al. 2016). This source-specific pollutant estimation and
trade-off focus may provide nuance environmental understanding of the context in which

shipbreaking activities are performed.

NGOs and other environmental experts are quite critical about the beaching method
and opine that no improvement of environmental metrices is possible unless shift from
beaching to other recycling process (dry dock and alongside) occurs. So far there is no
alternative for beaching. South Asian nations have been practicing beaching that gives them a
competitive advantage over other developed countries — an important aspect that make it
economically feasible in the south Asian nations. Most sustainable options are dry dock

practiced in developed countries, but those are very expensive and cannot be practiced in
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developing countries in the short term. Turkey practice alongside which is less expensive than
dry dock but difficult to manage for bigger ships.

4.2 CBB as a process impact (social)
4.2.1. Process related vulnerability due to giant structure

Shipbreaking involves process risk of explosions due to the presence of toxic gases, which is
followed by falling from height during cutting large sections. The life-threatening accidents
happen because of the giant structure of the ships and lack of proper layouts in the ships so
that cutters can anticipate the dangers (Hossain et al. 2008).

Workers face three types of process related risks: occupational hazards with immediate
consequences such as accidents and injuries; short-term exposure to hazardous materials via
the inhalation of toxic fumes during cutting (infecting respiratory systems); and long-term
consequences that appear after retiring from dismantling activities. Metal cutting activities
dominate 71% of the total labor force. These activities pose risks to cutters and helpers due to
inhalation of fumes released during cutting (Deshpande et al. 2013, Rahman et al. 2016).
Most of the studies focused on occupational hazards and short-term exposure because the

damage is relatively easy to determine and noticeable (Andersen 2001, Hossain et al. 2016).

Hazards-specific exposure assessments have been conducted in several areas: asbestosis
(Courtice et al. 2011, Wu et al. 2015), lead exposure (McCallum 1968, Tola and Karskela
1976, Nosal et al. 1990), paint exposure (Engstrom et al. 1990), metal exposure during cutting
(Ho et al. 1989), and long-term mortality among shipbreaking workers in Taiwan (Wu et al.
2013).

4.2.2. Management related vulnerability due to unwillingness to apportion cost for workers
safety

Working conditions and worker rights mostly revolve around medical facilities, safety
equipment, and accident and injury management (Andersen 2001, Sahu 2014). Low
overtime, low bargaining power, traditional cutting technology and labor migration are
widespread in the shipbreaking yards (Andersen 2001). Labor unions are weak in India and

Pakistan due to (1) labour unions are ‘surprisingly’ inactive to raise workers voice and (2) a
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good number of workers are reluctant to participate or are willing only to deal with minor
issues due to fear of losing jobs (Sahu 2014). In Bangladesh, it is found that majority workers
prefer proper medical facilities as their first preference while place trade unions in second
(Hossain et al. 2008). Recent studies found that workers position is tricky and mostly dictated
by high preferences for employment while yard owner and NGOs produce counter narratives,
that fail to understand actual worker interests (Rahman et al. 2018). Most of the workers
remained untrained due to the temporary nature of the works, with less than 15% of the
workers are permanent in Bangladesh yards (Hossain et al. 2008). In Bangladesh, the
managers do not supply personal protective equipment while in India, managers provide
improper equipment (Sahu 2014, Rahman et al. 2018).

The Taiwanese studies that establish a connection between asbestos exposure and cancer
detection recommended continuous monitoring of workers for early detection of asbestosis
and cancer (Wu et al. 2013, 2015). Symptoms develop over time and thus require continuous
health surveillance throughout a worker’s life (Ho et al. 1989). It is noteworthy that similar
studies have not been conducted in the current shipbreaking nations (except Deshpande et al.
2012 and Courtice et al. 2011), signaling a critical gap in our understanding of impacts on
workers’ long-term health in developing countries. Pakistan surpasses India and Bangladesh
in terms of application of heavy machinery, the existence and functioning of labor unions, and
compensation enforcement for accidents and injuries (Igbal and Heideggar 2013, Sahu 2014).
World Bank study showed that to comply with international standards, an additional 10-15
dollars per LDT (as opposed to 62 dollar profit per LDT ) is required to invest over a ten year
period of time (Sarraf et al. 2010).

4.2.3. Context related vulnerability due to wider socio economic status

Socioeconomic context (awarness level, climate, unemployment situation, stakeholder
hostility, poor governance) remain one of the challenges to improving sustainability in
shipbreaking industry (Cairns 2007, Cairns 2014). Awareness level among the workers in
different countries remains low. For example, in Bangladesh, shipbreakers are not aware at all
about asbestos itself (Tola and Karskela 1976). Three Asian nations (especially Bangladesh)
sell asbestos to local communities, demonstrating the low awareness of its dangers among the
localities that are using them (Ahmed and Siddiqui 2013). The high unemployment rate in the
shipbreaking nations force workers to accept work of any level of risk (Cairns 2007). Some

workers opine that workers cannot wear protective equipment due to hot and humid weather
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and not conducive for muddy beach conditions. In addition, conflict of interest exists between
yard owners and NGOs, that resulted into entry restrictions to yards for visitors. Mafia like
structures may not exist anymore as NGOs become influential in articulating social and
environmental issues and drawing attention to policy makers (Rahman et al. 2018). In
addition to poor governance context, softer attitude from the government officials is also
noted as the officials are of the opinion (opposite to NGOs) that economic development
should be prioritized over environmental care in the developing countries (Rahman and
Mayer 2016).

While poor working conditions have dominated conversations about shipbreaking from
NGOs, critical understanding of welfare adjusted employment benefits that are supposed to
trickle down to education, living standards, medication in long-term injuries remains unclear.
Welfare adjusted income index characterized by health, family expenditure, education and

migration against income is critical for a successful bottom-up policy formulation.

4.4. Emerging PB
4.4.1. Process related vulnerability related to international territory

Growing literature seems to connect the shipbreaking phenomenon to broader network
beyond the immediate process impact. Frey (2015) compares it with core-periphery system
where developed countries dump and peripheral countries harvest. In another word, some
view that the shipbreaking systematically fits within NIMBYism and WIMBY ism, in that
developed countries does not want to deal with the economically unattractive vessels while
due to socioeconomic compulsion, developing countries found this as a resource. Gregson et
al. (2016) showed that the world system is quite stable in that disruption caused by any
imposed bans might worsen social conditions in the host countries.

The beginning of the EoL ship management decisions is largely underpinned by the fact that
shipowners gain about additional 100-200 USD per LDT when they send ships to south Asian
nations. This is a huge monetary incentive that historically shifted shipbreaking from
developed countries to developing countries and, unless addressed, may potentially continue
to challenge or undermine initiatives for improvement of south Asian facilities. Since
improvement requires some form of investment that may reduce competitive advantage,

leading to a shift of this activity to a new place or region that maintain shipowner monetary
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incentives. A traditional CBB approach cannot break this business link unless a
comprehensive approach is undertaken. Namely, shipowner, International supervisory body,
Yard owner and NGOs need to discuss together and find a common ground that serves
interests of all parties. Although shipowners of the developed countries seem to acknowledge
this fact and are willing to contribute to the EoL ship management services by the south Asian
nations, there is no study that comprehensively devise ways to correct this market failure.

In contrast, significant uncertainty of profit making by the yard owner is pointed out due to
inconsistent market behavior. For example, secondary scrap price widely fluctuates in the
world market; The significant time lag between when a ship is purchased and when the
recovered scrap is sold is reported to be causing loss to yard owners. The net profitability
(16% for Bangladesh and 12% for Pakistan) reported in Sarraf et al. (2010) requires
adjustment with the market uncertainty. However, such uncertainty and impact of this on
profitability is difficult to quantify and thus offer no real ground for further assessment of
critical social and occupational issues. Perhaps, the lack of such critical studies did not
convince the policy makers to seriously consider the capacity building support for the

developing country facilities.

4.4.2. As a management approach through policy formulation

The Basel Convention and the Hong Kong International Convention on the Safe and
Environmentally Sound Recycling (HKC) are important policies that regulate the
shipbreaking industry, along with the latest European Ship Recycling Regulations (ESRR).
Policy publications mostly focused on national and international policy gaps and challenges
(Alam and Faruque 2014, Zhang and Chang 2014, Alcaidea et al. 2016, Rahman and Mayer
2016), technical and financial incentive structures (Rahman and Mayer 2016), and
international regulatory loopholes (Alcaidea et al. 2016). These regulations are guided by
principles such as “polluter pay principle”, “proximity principle” and “extended producer
responsibility”. One issue with the application of Basel convention in EoL ships is that Basel
convention is applied to the hazardous waste in general, but not to the ship. The problem is
expected to be resolved by the Basel ban amendment, in which any hazardous waste is banned
irrespective of whether it is just a part of a thing or the thing itself (Karim 2015). Along the
line and more particularly, the dilemma is partly covered by the formulation of ESRR that

forbids all EU ships from being dismantled in substandard yards, as per proximity principals.
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On the other hand, the HKC relies on the schematic arrangement of wider network and
processes including detailed procedural guidelines, from dismantling decisions by shipowners
to dismantling ships in yards, through the deployment of proper documentation, certification
and inspections (Karim 2015, Rahman and Mayer 2016, Alcaidea et al. 2016). The approach
seems perfunctory, as it perceived shipbreaking problems as derived from certification
problem. In contrast, national level policies are quite stringent but remained largely
unimplemented (Sahu 2014, Rahman and Mayer 2016).

All three policies do not seem to address the cash based informal transaction occurred
when a ship is sold in international marketplace. Practices of selling ships at their EOL occur
in the international sea: loopholes exist which allow owners to reflag EOL ships before
beaching, relaxing ship owner responsibilities and boosting their profit margin (Sarraf et al.
2010, Alcaidea et al. 2016). By selling ships to a substandard yard compared to a standard
yard in Turkey, shipowner earns about 200 USD per LDT- an economic incentive that is

mostly enjoyed by the upstream actors and dictates the entire flow (Schayen et al. 2017).

Flag state loophole is considered to one of the important barriers for shipbreaking
sustainability. Two ways vessels are registered: closed registration and open registration.
Close registration are usually the owning nations that flag its own vessels whereas open
registration is usually done in foreign nations that flag the vessels. Recent data reveal that
about 68% vessels are open registered, meaning that they use the foreign country flag and the
trend is increasingly observed from 41.5% in 1989 to 73% in 2014. The reasons of the open
registry are the reduction of operating costs (crew cost), avoid strict regulations, escape
national taxation and hide identities (Yin et al. 2018). The use of open registry is, therefore,
increasingly for economic reasons, occurred predominantly in operational stage, but may also
be linked with EoL stage. One study that exclusively focuses on whether the change of flag
occur at the end of life stage demonstrates that flagging under open registry is causing the
damage, referring to the rate of flag change that increases from 11% to 18% within the last
few years of ship demolition (Alcaidea et al. 2016). Rahman and Kim (2019) showed that the
flagging is not so much linked to substandard destinations as it is with the size of the ships.
Because the substandard nations can recycle bigger ships, it is found that bigger ships, despite
closed registry, are found to be recycled in substandard nations, in contrast, smaller ships,
despite the open registry, are recycled in standard yards. This indicates that the discussion of
flag state in the shipbreaking realm is only partially relevant or are marginally (and

unintentionally) influenced. Although researchers in the shipbreaking areas associate this as a

19


https://doi.org/10.20944/preprints202101.0329.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 January 2021

major cause of substandard recycling, the issue needs to be further investigated. This
misunderstanding may stem from focusing exclusively on last stage of ship life cycle.

Many studies have mentioned the necessity of establishing funding scheme, but few have
gone deeper of this matter and offered detail analysis of the types of funding scheme
available, barriers to implement the scheme and ways to overcome them (Rahman and Mayer
2016). Alam and Farug (2014) mentioned the Technical Co-operation Trust Fund — A funding
mechanism under Basel convention is largely voluntary and the contributions collected
annually are smaller than the expenditures required for its operations. Rahman and Mayer
(2016) mentioned about deposit — refund system, mimicking funding mechanism of the soda-
can recycling process. The lack of research on detail funding procedures may be due to
conflict of interest of global sustainability (only two impact categories climate change and

ozone depletion are global, and the rest are local).

4.4.3. As an emerging global production /recycling context

This aspect of shipbreaking is pioneered by the Gregson and colleagues (2011, 2013). They
argue that shipbreaking phenomenon is emblematic to a new form of production system,
arising from the back end of the product chain, namely the recycling activities that occur far
from the origin of the product. This back-end activity added value to the ‘waste’ quite
creatively, that has been discarded by the western consumers and perceived to be as economic
burden and environmental hazard. Some of the ‘waste’ after being sorted and treated find their
way back to the product chain of the developed countries, leading to a new context of
resource supply, in that a reverse internationalization is initiated through the extension of

‘waste’ life and expected to grow in the near future.

Although this back end activity is often performed in less-than-standard facilities, they argue
that this phenomenon, wherever it is occurring - poses vulnerability across space and time - be
it in developing countries or developed countries (labor migration in recycling industry within
EU) (Gregson et al. 2011, 2014). This studies thus point to the fact that the activity is
inherently risky and thus a comprehensive understanding to improve aspects that are
challenging is required to put in place. These studies lay basis to think on local, social and

ecological context of production and consumption, intertwined across scales and levels.
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5.0 Strength of shipbreaking research
5.1. Pollution assessment studies articulate strongly the adverse impact on environment

The literature on environmental dimensions demonstrated that shipbreaking activities
discharge pollutants to coastal ecosystems and aimed to highlight environmental impacts for
policy makers at national and international levels. All shipbreaking nations have conducted
environmental pollution research to identify sources of pollutants, with varying levels of
precision (Aydin et al. 2014, Kara et al. 2014), and impact assessments (such as life cycle
assessment) at the process level (Rahman et al. 2016, Deshpande et al. 2013). In addition,
recent efforts to identify waste content inside EOL ships signifies a shift to more detailed
environmental data that can be used to formulate more effective policies (Jain et al. 2016,
Hiremath et al. 2015).

5.2. A clear direction from CBB to PB

CBB approach has identified environmental and social adverse impacts ensued from
shipbreaking activities. This approach tends to highlight exclusively on yard-based activities
and the accompanied environmental discharges, workers exposures, and their impacts,
working conditions management and process-based policy formulations. CBB also shifts
slightly, in recent studies from impact identification to more nuanced understanding of
economic and environmental trade-offs, source-specific pollutant and ship wise waste
estimation. CBB also identified peripheral relationship on the impact reduction, for example,
design for disassembly approach of the shipbuilders. However, in CBB approach, some gaps
remained unaddressed: short/ long-term impacts of exposure on worker health, injury

adjusted workers income and absence of improvement pathways (Cairns 2007).

In CBB and PB interface, several studies discussed on environmental justice, policy
formulation and lack of implementation as well as the cultural contingency that demonstrate
challenges in identifying approach towards TBL sustainability. For example, HKC and ESRR
successfully acknowledged PB in dealing with upstream processes (certification, green
passport, checks and audits, technical assistance among others) but those are largely
mechanistic without proper understanding of the key challenges in PB. For example, one may
consider technical assistance as a superficial charity approach without redressing the
fundamental problems of stakeholder’s commitment and interests (value appropriation
conflicts across supply chains, economic drivers and competitiveness, cultural legacy and

envisioning challenges) (Figure 9).
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Figure 9: CBB and PB approach in shipbreaking

5.3.Strange alliance formation is emergent in the current studies

Several stakeholders are relevant to shipbreaking, particularly NGOs are quite vocal in terms
of environmental pollution and working conditions. Yard owners remained scary to wide
variation of profitability — an issue that is not quite addressed in the NGO suggestions. The
consequences are entry restrictions to yards against NGOs surveillance. This confrontational
relationship has been identified in several studies: for example, Sujauddin et al. (2017)
termed as “confronting relationships”, Rahman et al. (2018) as “discursive conflict” and
Crang et al. (2013) as “unembedded network™. Several studies have highlighted the need to
transform this hostile relationship to partnership and participation. Although, different mode
of participation is mentioned, for example, NGOs and government collaboration (Zafar Ullah
2016), partnership among multi stakeholders (Courtice 2011), role coordination (Sahu 2014)
and recycling nations alliance (Sahu 2014, Rahman and Mayer 2016), a collaborative
environment is essential as the disjointed effort from stakeholders leads to ineffective goal

settings and perpetuate the disparity (Figure 11).
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Figure 11: Strange alliance formation context among government, NGOs and yard owners.

6.0. Shortcomings of the existing research:

e (BB studies fall short of integrating system thinking and development of social,
environmental and economic metrics and trade-offs.

It is evident so far that shipbreaking research represents conventional disciplinary boundaries
and ignores synergistic interactions, conflicting social goals and trade-offs. System integration
enables coupling of human and ecological systems in order to understand system complexity
and enhance synergies among factors (Liu et al. 2015). Shipbreaking generates impacts across
scales (local, national and global), dimensions and organizational levels — part of the
complexities are only introduced in Kusumaningdyah et al. (2013) but more rigorous studies
detailing matrices in all three dimensions are essential. For example, asbestos use threatens
yard workers (local impact) but adds to local secondary business including yard owners’
income (economic dimension) and reduces environmental waste production (environmental
dimension). The business culture, in turn, supports the persistence of EOL ship trade in the
international market (global impact). Improving yards is not a goal in itself. For example,
facility improvement in China reduced overall business competitiveness, resulting in net
negative impacts through leakage effects, which in turn influenced yard owners’ decisions in
other countries (Du et al. 2017). Shipbreaking income provides economic security but may
reduce family solidarity as a result of labour migration and threatens health through exposure
to occupational hazards (Figure 9).
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Figure 9: Interaction trajectories among shipbreaking variables at the national level; (+)/(-)
inside the parenthesis () represents the nature of the variables; +/- inside the circle alongside
the arrow represents synergistic effects.

e Developed countries’ contributions to and responsibilities for shipbreaking.

Choi et al. (2016) examined whether shipbreaking is still feasible in US, but no studies have
looked at any other former shipbreaking countries. Only Rahman and Mayer (2016) discuss
the responsibility that developed countries should bear for improving conditions at
shipbreaking yards in developing countries, following the polluter pays principle. In EU level,
a number of facilities have been approved for shipbreaking, which may not support global
sustainability (Rahman and Kim, 2019). This raises debate whether proximity recycling
would generate more global sustainability. Recently, European commission approved 24 new
ship recycling facilities within EU and beyond. This indicates a future trend of how developed
countries would go forward to handle the shipbreaking phenomenon.

e Technical assistance and capacity development is under-researched

It is utmost important that further detail is required in terms of different types of funding
options available, problems associated with each type and ways to overcome the challenges.
In addition, stakeholder assessment is necessary to ensure implications of the funding is
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equitable and does not harm any parties concerned. For example, it is necessary to estimate
the cost involved in the upgradation and certification of a recycling yard. Doing so, it needs to
be examined if the company upgrading the yards loose competitive advantage? Such effect is
already manifested in Chinese yards (Du et al. 2017). In addition, it is also important to
examine if shipowners who exact most of the economic gain actually get charged through the
deposits or pass the charge to consumers.

e Institutional and social conditions (process, management and context related) are key
to ensure TBL sustainability; which are largely neglected

Institutional and policy setting is highly specific to country context. Therefore, it is important
to understand how (and to what extent) process, management and context related vulnerability
can impede policy and regulatory improvements. This knowledge is key to developing better
policies at multiple scales and understanding interactions across scales. Few emerging
literatures has been using LCA as a method for environmental quantification including other
dimensions to a lesser extent. Social life cycle assessment is not mentioned and applied in any
of the literature. This represents a critical gap in objective assessment of social impacts of
shipbreaking activities.

e Pakistan and China shipbreaking studies are underrepresented.

While China and Pakistan are among the top five shipbreaking nations and share 23% and
10% ship breaking activity by LDT, they are noticeably absent from the ship breaking
literature. China introduced modern technologies in their yards and is recognized as a
qualified recycler; its successes need to be highlighted to encourage lagging countries to
upgrade shipbreaking facilities (Du et al. 2017).

7.0. Future research: Toward sustainability framework in the developing country

recycling:

| propose a sustainability management framework for the recycling sector of the developing
countries. This framework constitutes three boundaries through which an industry of a
developing country may be viewed: CBB, emerging PB and Strong PB. CBB focused on
immediate process impacts but ignored the external influence structures. In emerging PB,
wider geography becomes visible but not strategically organized. For example, capacity
assistance is mentioned but not detailed. In strong PB, capacity building and learning of the
internal and external stakeholders is emphasized in order to target setting and integrated
planning. In this stage, the identification of challenges and formulation of detail strategies are
done through active engagement of strange alliances and encompassing attitude and

approaches of supply chain actors (Figure 13).
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Figure 13: Sustainability management framework for recycling industry in the developing
countries.

Gimenez et al. (2012) shows that environmental initiatives impact on three dimensions
of the TBL sustainability while social initiatives only influence two (social and
environmental) dimensions. He proposed that financial gain needs to be ensured while social
programs are launched. They also proposed that supply chain collaboration — not assessment-
brings positive impact on the attainment of TBL. They proposed that managers need to be
aware of financial sacrifices associated with the improved social programs and need to
enhance collaboration among the supply chains. Our review supports this view that
sustainability in the developing countries need to be integrated critical assessment of TBL
matrices and stakeholder’s collaboration. This aspect is clearly addressed in our sustainability
framework in which CBB is identified with the need to incorporate more nuance assessment
procedures and to integrate stakeholders from across the supply chains.

A common framework for the socio-ecological systems sustainability is proposed by
Estrom (2009). He points out that in a socio-ecological system, resources depletion occur
predominantly due to (1) non communication of stakeholders, (2) diverse stakeholders group
and (3) absence of unified rules and regulation for attaining sustainability. He also focused on
identification and analysis of complex relationships of the multilevel stakeholders. He
identified ten second level variables and discuss their implications on the resource use: Size of

resources systems, Productivity of system, predictability of system dynamics, Resource unit
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mobility, Number of users, Leadership, Norms/social capital, Knowledge of SES, Importance

of resource to users, Collective-choice rules.

Dao et al. (2011) provided a sustainability framework based on prioritizing financial
bottom lines, which consists of four quadrants. These four quadrants outline how a business
should streamline its internal and external strategy in future. | analyze these four quadrants in

order to evaluate the sustainability status and future pathways for improvement.

I1. As a CBB, strategy to prevent pollution through optimizing operation cost is
suggested, which requires careful identification of ‘zones of mutual benefits’ (Jain et al.
2018). Organizational culture remains as it is despite some studies on occupational hazards

and consequences.

12. As a future CBB, strategies that aim at developing cleaner technologies to address
social and environmental issues are suggested. This aspect is complex as the approach may be
viable for developed country facilities but not in developing countries as cleaner form of
technologies are often not appropriate.

E1l. As a PB approach, supply chain integration is suggested and extension of

organizational culture that addresses internal and external stakeholders is focused.

E2. As a future PB approach, CBB capabilities need to be improved in all products,
processes and supply chains. New vision integrating previously unaddressed issues with

stakeholders are prescribed.

Thus it seems that while CBB needs to adopt more rigorous assessment techniques so
as to improve objective understanding of the complex matrices. At the same time, extension
of system boundary from CBB to PB is required, ensuring stakeholders’ collaboration. From
the Dao et al.(2011), I can also safely point out that organizational learning is essential with
new visions and stakeholders dialogue. Organizational learning here refers to a learning
towards new vision that reevaluate the original position (mostly antagonistic) by yard owners
and NGOs and reset their visions in order to work together. Through this, it is quite clear that
sustainability concerns today are quite complex and , to address these, CBB processes are
required to complemented by PB level collaboration and alliance making.
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7.0. Conclusion:

The current collection of research covers a few areas very deeply but leaves many
gaps within and across disciplines. The papers reviewed here do establish the pollution
potential of shipbreaking, but more rigorous studies are required to address source
apportionment issues, ship-wise waste content, designing ships with less hazardous materials
and easy dismantling techniques, cost distribution and profit sharing, and workers income
versus health risks. In addition, shipbreaking phenomenon is emblematic to a new form of
transnational industrial governance, in which global production and consumption pattern is
increasingly demanding wider network engagement and collaboration. In this review, | have
argued that such a boundary —PB — is increasingly manifested that calls for alliance making
rather than collusion and conflict. The reorganization of the stakeholders in PB foster the
organizational learning capability of the recycling industry such as shipbreaking and promote

global sustainability.

The significance of the finding is that the integration of peripheral conditions in core
issues may reduce the level of misunderstanding of the stakeholders from the west when
evaluating social and environmental indicators of a recycling industry in the developing
countries. The finding may have effect on the issues that lie at interface of sustainability
assessment and stakeholder strategies to achieve sustainability. There are other studies that
provide similar suggestions of going beyond a business boundary and integrate stakeholder
participation (Seuring and Gold, 2013). However, stakeholder participation does not merely
resolve issues, when stakeholders bring with them preconceived notions and biased
valuations. This needs a commitment from the stakeholders to reorient their preconception
based on new understanding and merge towards a unified goal, identified through the
formation of strange alliance and effective learning process in organization level (NGOs
stance, yard owner business strategies etc.). The barriers along this line are the identification
of lead actors that coordinate the alliance formation process and uplift from the narrow
understanding of the stakeholders involved. The findings in the real world may bring
significant change in both sector level and international level. In sector level, stakeholders
would not only be attentive to certainty of economic bottom line of the organization, but also
ensure how the economic gain is distributed to improve the social and environmental bottom
lines. In international level, challenges for material efficiency concerning the distant recycling
will be better understood and addressed. The possible ways of going forward, as discussed in

the above, are to develop sophisticated social and environmental matrices and at the same
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time, ensure uniform understanding and active participation of the stakeholder for the
management of issues in the PB.
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