ABSTRACT
HASAN, MD REJAUL. Total Cost of Ownership of Responsible Apparel Production in Low Cost
Country (Under the direction of Dr. Marguerite Moore and Dr. Robert Handfield).
Low cost production is a major motivation for global apparel brands and retailers to
source apparel from less developed countries. However, low-cost apparel production is
commonly accompanied by human rights violations. Research suggests that brand and retailer
pricing practices are a major reason behind labor rights violations in global apparel supply
chains (Anner, 2013). To date, academics and practitioners remain unaware of the actual cost
of responsible supply chains that ensure adequate labor rights. To address this gap, this study
establishes a baseline cost model and a responsible cost model that considers the cost of labor
standards implementation based on a Total Cost of Ownership (TCO) approach. Actual cost data
for cotton t-shirt production is provided by nine Bangladeshi factories who supply major
western brands. Further, audit data for labor practices among the nine factories is also
reviewed to establish an understanding of each factory’s current labor practices. The research
suggests an average $0.08 difference in the cost of producing a t-shirt under regular conditions
versus under the minimum responsible condition. Sensitivity analysis is performed on the
model inputs and implications for practice and future research are offered.
Global apparel brands and retailers have sourced apparel from less developed countries for the
past two decades, which has been commonly accompanied by severe human rights violations.
Recent research suggests that brand and retailer pricing pressure is the primary (but not the
only) root cause behind these violations of human rights. Following the media attention, efforts
have been made to establish public policy and regulation (e.g. the Bangladesh Accord) but
results also suggest that very little has changed. In an effort to shed light on this problem and

establish a baseline for creation of meaningful policy and regulation, we sought to create a
rigorous assessment of the true cost of apparel production. In this research, we begin by
describing why public policy and government regulations (PPGR) has had limited success in
impacting low cost apparel working conditions and propose that policymakers and
governments are not equipped with the right production and supply chain data to develop and
negotiate effective policies. In addressing this shortfall, we model the cost of apparel
production in low-cost countries, applying a total cost of ownership (TCO) methodology. The
estimated model output draws from in-depth actual production cost data and offers a
comprehensive methodology for construction of generalized TCO models for apparel
production/supply chain including formulas, data sources, and taxonomies. Finally, we develop
important insights on how development of TCO models can inform public policy and
government regulations (PPGR) to ensure compliance with improved working conditions in lowcost countries. These proposals include specific guidelines regarding a) payment of living wages
for workers, b) financial restructuring for improvement of factory conditions, and c) transparent
pricing to sustain the effort. We believe these policy guidelines have the potential to shift the
paradigm for labor rights in Bangladesh and other countries in the global apparel supply chain.
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1 CHAPTER 1: Total Cost of Ownership as an Enabler of Public Policy
& Government Regulation Reforms in Low Cost Apparel Factories
1.1 ABSTRACT
Global apparel brands and retailers have sourced apparel from less developed countries
for the more than past two decades, which has been commonly accompanied by severe human
rights violations. Recent research suggests that brand and retailer pricing pressure is the
primary (but not the only) root cause behind these violations of human rights. Following the
media attention, efforts have been made to establish public policy and regulation (e.g. the
Bangladesh Accord) but results also suggest that very little has changed. To shed light on this
problem and establish a baseline for creation of meaningful policy and regulation, we sought to
create a rigorous assessment of the true cost of apparel production. In this research, we begin
by describing why public policy and government regulations (PPGR) have had limited success in
impacting low cost apparel working conditions and propose that policymakers and
governments are not equipped with the right production and supply chain data to develop and
negotiate effective policies. In addressing this shortfall, we model the cost of apparel
production in low-cost countries, applying a total cost of ownership (TCO) methodology. The
estimated model output draws from in-depth actual production cost data and offers a
comprehensive methodology for construction of generalized TCO models for apparel
production/supply chain including formulas, data sources, and taxonomies. Finally, we develop
important insights on how development of TCO models can inform public policy and
government regulations (PPGR) to ensure compliance with improved working conditions in low-
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cost countries. These proposals include specific guidelines regarding a) payment of living wages
for workers, b) financial restructuring for improvement of factory conditions, and c) transparent
pricing to sustain the effort. We believe these policy guidelines have the potential to shift the
paradigm for labor rights in Bangladesh and other countries in the global apparel supply chain.
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1.2 INTRODUCTION
In recent decades, textile and apparel supply chain production for western consumption
continues to be adopted by major brands that seek to continually drive down cost. In their
pursuit of ever-lower costs, production has moved to the “new” low wage arbitrage targets of
Vietnam, Sri Lanka, Pakistan, Bangladesh, and South Africa. The practice of western brands
contracting to offshore producers in low cost countries continues to be a widely accepted
business practice that has proliferated over 20 years (Made in China, 2015; Baldwin & Forslid,
2013). Today, over 90 percent of global apparel is produced in low-cost Asian countries such as
Bangladesh, India, Vietnam, Cambodia, and China. As a result, apparel supply chains are
increasingly controlled by large brands who demand increasingly shrinking piece prices from
small niche manufacturers, who have little market power and unsophisticated management
systems to control cost (WTO Statistical Review, 2017; Berg & Hedrich, 2014).
In the last five years, a sudden series of disasters and media stories has caught the
attention of the public and of policy makers, shedding light on the abysmal working conditions
that exist in these low-cost factories. The largest of these, the Rana Plaza collapse in
Bangladesh occurred on April 24, 2013, killing 1,134 workers in the largest structural failure
accident in modern human history. This event led to increased public scrutiny of the working
environments of factories in not just Bangladesh but other countries that have failed to comply
with even the most rudimentary Western work policy standards. A litany of “excuses” for this
state of affairs was proffered by academics, including inadequate government regulation, a
failure on the part of multinational brands to implement effective private regulation, and
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downward cost pressure (Alamgir & Banerjee, 2018; Anner, 2017; Baumann-Pauly et. al., 2015;
Bartley & Egels-Zand_en., 2016; Anner & Hossain., 2014; Seidman, 2007).
After the news of Rana Plaza passed, nothing really changed. The major brands continue to
adopt an “arms’s length” attitude to labor violations, under the guise that they cannot control
off-shore practices of third parties. This is further complicated by the move to FOB price
contracts, in which apparel factories are no longer simply operating “cut and sew” operations
but are now being held accountable to cover all of the indirect costs associated with sourcing
material, transportation, insurance, factory safety and other indirect costs of running a factory.
The outcome, not surprisingly, is that most low-cost factories struggle to eke out 3-4 % profit
margins and must further skimp on overhead and worker wages to be competitive, leading to
unfair working conditions, avoiding western brand “audit” requirements, and reduction of
worker pay to sub-living wage levels. And yet, the true cost of apparel production remains an
elusive topic in the academic literature, despite the relationship of cost to the condition of
factory working conditions (Donaldson, 2018; Wieland & Handfield, 2013). Without insight into
the total cost of low wage factory production, the ability of policy-makers to create effective
regulations and watch-dog initiatives is hobbled.
To be fair, the issue of worker rights has led to some significant improvements in labor
policy in Bangladesh. In the immediate aftermath of the Rana Plaza incident, three major
policy and regulatory responses emerged.


The “National Tripartite Plan of Action (NTPA)” led by the Bangladesh Government (ILO,
2017),
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The “Alliance for Bangladesh Workers’ Safety (Alliance)” led by 26 major North
American apparel brands and retailers, and



The “Accord on Fire and Building Safety in Bangladesh (Accord)” led by more than 200
European Brands and Retailers for government regulatory change and industry selfregulations including examination of cause and prevention of future incidents (Khan &
Wichterich 2015).

While NTPA has been largely ineffective over the last five years, the Accord and Alliance
initiatives reported that more than 80 percent completion of their safety programs have been
completed. These programs include the completion of more than 2,000 factory safety audits
and remediation of well-over 100,000 factory safety issues (Accord & Alliances Progress Report,
2017, 2018). While recent research supports the fact that the Accord has brought a significant
improvement in the factory building safety in Bangladesh (Anner, 2018), the documented
effectiveness of these activities on worker wage and safety outcomes remains undetermined.
Critics of these initiatives cite numerous shortcomings that impact their scope and long-term
effectiveness. The most critical suggest that that Accord measures are superficial and fail to
address the fundamental driver of labor violations in Bangladesh, namely the low-cost supply
chain dynamics driven by the brands (Anner, 2018; Alamgir & Banerjee, 2018; Baumann-Pauly
et. al., 2015). Specifically, empirical research shows that the incessant downward pressure on
price and production lead times by the apparel brands creates an environment in which labor
rights violations are inevitable (Anner, 2013). An update to this study shows that conditions
have not improved since Rana Plaza; unit piece price and lead-times have shrunk by thirteen
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percent and eight percent, respectively, in the last five years (Anner, 2018). This leads us to the
first set of research questions:


RQ1: Are factory working conditions a function of the cost pressure created by the large
apparel brands?



RQ2: Can a “fair cost” be stipulated as a basis for policy and regulatory reform that
extends across all brands to ensure worker safety and a living wage?

These questions presuppose that labor violations in the apparel industry will continue to
persist until such time as an analytic approach is used to support an effective policy and
regulatory response. As supply chain researchers, we are proposing that complex policy issues
must be grounded in a realistic analysis of industry costs at the factory level to be objective,
and to drive change. The intersection of supply chain methods with public policy assumes that
brands who contract in this milieu will agree to a “level playing field”, so long as the “fair cost”
of operating in these regions are unbiased and applied to all players in an unequivocal manner.
To date, no fair and objective cost analysis has been conducted, largely due to the proprietary
nature of cost data and the unwillingness of factory owners to share such data.
If we can answer the first two questions in the affirmative, the apparel industry and
developing country governments have an opportunity to collaborate on a PPGR initiative that is
grounded in data, and which can demonstrate a real cost-based standard for supply chain
transactions. In this research, we seek to advance this goal, through development of a standard
nomenclature and analytical method to identify and examine factory costs in Bangladeshi pricesensitive apparel supply chains as a basis for government policy and industry regulation.
Ellram’s (1994) Total Cost of Ownership (TCO) framework serves to guide the empirical method
6

adopted in the research. This methodology has a reputation for being flexible, comprehensive
and practical in establishing supply chain cost vectors (Saccani et. al., 2017). If such an approach
is feasible to calculate, it may be used to set a standard to address the following set of research
questions:
RQ3: Can the elements of total cost in low-cost apparel factories be modelled to
calculate the true cost of sustainable and fair apparel production in low-cost countries?
RQ4: Can the results of an industry-government collaboration on a total cost of
ownership (TCO) data standard inform better public policy and government regulations
(PPGRs)?
While an ambitious goal, the research team set out to address these questions. With
respect to the Accord, we hope to provide guidelines that may serve to improve both it
substance and deployment. Specifically, a proof of concept TCO analysis was undertaken,
employing actual cost data collected from nine Bangladeshi factories producing cotton t-shirts
for large Western brands. These data are particularly relevant, given the prominence of
Bangladesh as a low-cost apparel supplier to the west (Brandão, 2018; Wieland & Handfield,
2014). The concrete detail of the cost data was collected through individual interviews and oneon-one sharing of spreadsheets, based on the strong relationship between the researcher and
comptrollers in these factories. Taken as a whole, these data have the potential to provide a
level of unprecedented transparency to formulate TCO standards, fair wages, appropriate
factory overhead standards, and actionable public policy and government regulation (PPGR) for
apparel supply chains. This approach seeks to be mutually beneficial to the brands, to factory
owners, and to the workers who toil in these factories.
7

Identification of the elements unique to low-cost apparel supply chains is an important
stepping stone in appeasing the controversy in the press surrounding the determination of a
‘living wage’, while producing actual cost data to address the excuse that factories cannot
afford to pay workers more. For policy makers, the development of an unbiased TCO analytical
methodology and nomenclature for establishing fair working standards in apparel and related
industries is possible. Once established, TCO analysis can be used to assess collect data and
establish the degree of transparency in factories to support decision making, contract
negotiation, and sourcing policy for the private sector, while establishing a grounded basis for
ascertaining that responsible production objectives are being complied with and satisfy PPGR
bureaucrats. By demonstrating a standard that allows comparison to actual factory data, this
research contributes to the broader goal of creating sustainability insights in a framework that
account for impacts on all stakeholders in an integrative fashion: brands, workers, and contract
manufacturers (Montabon et al., 2016).

1.3 LITERATURE REVIEW
There exists limited academic research in the domain that intersects supply chain
management and public policy / government regulations (PPGR), especially when it comes to
how supply chain methods can inform improved PPGR (Spring et al., 2016). In setting out to
explore this intersection as it related to offshore apparel production, we first identified a
limited body of research exploring regulatory reforms in Bangladesh (and other low-cost
sourcing countries) that sought to ensure worker factory safety. Notably much of this work
came out after the Rana Plaza incident, and much of it was published in the labor and
8

employment relations area. This research was helpful in defining the scope and limitations of
existing policy and regulations in Bangladesh as they related to fair factory working conditions.
These insights provided a measure of support to our initial hypothesis (embodied in
Research Question 1) that cost pressures have been largely responsible for a lack of progress in
worker safety post-Rana Plaza. To better understand the nature of this pressure, we sought to
identify an approach that would define the components of cost, and endeavor to ascribe these
components to those elements that impacted worker wages and safety. In this pursuit, we
were directed to the significant body of conceptual and empirical work delineating the
application of Total Cost of Ownership to such problems. After examining the structure,
benefits and limitations of the TCO approach, we adopted this modeling framework to provide
the methodological direction for documenting the true costs of production in low-price global
apparel supply chains. To support this approach, we relied on the existing research on costing
within the apparel industry and discovered a number of gaps that exist in documenting the true
cost of manufacturing in low cost countries. Finally, we explored whether TCO has been linked
to public policy and government regulations and discovered that our approach was indeed
unique. We thus summarize this progression in the sections below.

1.3.1 Policy and Regulation Failures in Bangladesh
Like other major low-cost sourcing countries, Bangladesh is known for its weak public
policy and government regulations in the apparel industry, a fact which ultimately encourages
multinational corporations and foreign direct investment (FDI) to the country (Alamgir &
Banerjee, 2018; Anner, 2017; Baumann-Pauly et. al., 2015; Anner & Hossain, 2014). Until
9

recently, worker rights in the apparel industry was largely monitored by the voluntary audit and
compliance requirements of the brands and retailers, under the guise of a CSR (Corporate Social
Responsibility) program (Baumann-Pauly et. al., 2015). As prior research suggests, such
voluntary private regulations are often less effective in countries with poor compliance to
government regulations (Toffel et. al., 2015). This research proposes that stronger regulations
are only one part of the solution; improved working conditions are a function of both voluntary
regulations and effective public regulation (Locke, 2013). The incidents of Rana Plaza and
Tazreen Fashion in Bangladesh are deadly illustrations of how poorly voluntary private
compliance works in the presence of weak government regulation.
Post Rana Plaza, the Bangladesh government signed the NTPA jointly with worker and
employer’s representatives to promote a standardized factory safety inspection program with
the support of ILO (Wiersma, 2018). The Bangladesh Labor Act of 2006 was subsequently
amended to simplify the bureaucratic red tape associated with union formation, and to
introduce a health and safety committee presence at the factory level (Bangladesh Labour
Amendment Act, 2013). The Bangladesh government also established a minimum wage board
and raised the minimum wage to $68 per month (Khan & Wichterich, 2015). A positive outcome
is that both the Accord and the Alliance promoted significant efforts to improve worker safety,
including fire, electrical, structural safety, worker safety training, etc. The Accord established a
system of audits and audited 1,621 factories covering 2.54 million workers in Bangladesh with
an $11 million annual budget. They recently reported 84% remediation of factory safety issues
identified in the initial audits, consisting of corrections to 97,000 safety issues in Bangladeshi
factories (Accord Quarterly Report, 2018; Anner, 2018). The Alliance reported 90 percent
10

remediation of the safety issues covering more than 1.3 million workers in Bangladesh in 785
factories (Alliances Annual Report 2017). The Accord has been especially praised by labor
advocates for its legally binding framework, in so much as the sourcing brand is legally
responsible to address much of the remediation expenditures for their respective factories
(Anner, 2013).
Despite the massive remediation efforts and investment on the part of the government
and industry, post Rana Plaza regulatory reforms and industry initiatives have been strongly
criticized by academics (Alamgir & Banerjee, 2018; Baumann-Pauly et. al., 2018; Labowitz &
Baumann-Pauly, 2014). Critics argue that the regulatory reforms and industry initiatives have in
fact achieved little to no progress in terms of improving prevailing wages, greater union rights
and access, and their failure to limit excessive overtime and unauthorized subcontracting
(Anner, 2018; Alamgir & Banerjee 2018; Anner, 2017; Baumann-Pauly et. al. 2015). In addition,
the Bangladesh government established the minimum wage paid to workers at a level that is
much lower than the WRC (2013) estimates (at 14% of living wage levels). While the number of
unions registered with the government grew immediately after Rana Plaza, the growth has not
been maintained due to the high number of registration rejections by the Bangladesh
government (Anner, 2018). There are still significant shortcomings in the country’s labor laws;
particularly when it comes to health and safety issues, worker rights in export processing zones
and subcontracting practices in factories. (Alamgir & Banerjee, 2018; Baumann-Pauly et. al.,
2015). (The latter practice refers to the subcontracting of orders by factories to unsafe and
unregistered “jobbers” without prior authority by the brand, (Wieland & Handfield, 2015)). To
make matters worse, both the Accord and the Alliance have excluded many tier 2 suppliers and
11

subcontractors from their safety remediation requirements, and these entities are well-known
for their lack of compliance to worker safety standards (Alamgir & Banerjee, 2018; Wiersma,
2018; Baumann-Pauly et. al., 2015). Rana Plaza consisted largely of small unauthorized
subcontracting “job shops” that were producing apparel for the larger factories as overflow
capacity production. This points to the importance of controlling the tier 2 suppliers and
subcontracting dynamics that exist in Bangladesh if worker safety is truly going to be addressed
(Baumann-Pauly et.al., 2015).
Another reason for the significant delays in deploying the Accord and Alliance
remediation is the failure to address an important question: Who will pay for the remediation
cost? (Russell, 2016; Scheper, 2017). Though the legally binding nature of the Accord stipulated
that members were somewhat responsible for the remediation financing, follow-up studies
show that the Accord and Alliances adopted a position of very limited financial responsibility for
the remediation financing, ultimately passing on the financial burden to factory owners
(Alamgir & Banerjee, 2018; Anner, 2018; Bain 2017; Scheper, 2017). Many factory owners are
either unwilling or unable to carry the high remediation cost which generally range from
$100,000 to $250,000, but in extreme cases were as much as $1.5 million (ILO, 2016; Alamgir &
Banerjee, 2018). This was complicated by the shoddy regulation of financial lending by banks in
Bangladesh and the high interest and capital costs of lending for factory owners (ILO, 2016). In
effect, the required Alliance remediation costs not only increased production costs and reduced
factory profits (Alamgir & Banerjee, 2018; Anner 2018). To make the situation even worse,
recent research shows that since the Rana Plaza event, prices paid by brands to supplier
factories have shrunk by 13% (Anner, 2018). The result of this price squeeze has contributed to
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declining real wages and an increase in worker rights’ violations since 2011. Real wages have
dropped by 6.47% following the initial wage increase of December 2013, and violations of
workers’ rights to form unions, bargain, and strike have increased by 11.96% between 2012 and
2015 (Anner, 2018).
Research suggests that the failure to address the root cause of core labor rights
violations explains the limited success of the post Rana Plaza regulatory reforms in Bangladesh
(Anner, 2018; Alamgir & Banerjee, 2018; Scheper, 2017; Baumann-Pauly et.al., 2015). Anner
(2013) argues that the brands’ sourcing practices involving extreme price pressure and demand
for reduced lead times in the negotiation process have pushed factories to cut corners. Major
brands continued pressure on lower pricing and threats to go elsewhere have acted as the
primary driver for factory owner inability to address violations at the factory level and have left
most of Accords’ good intentions unmet (Anner, 2018; Baumann-Pauly et.al., 2015). Empirical
evidence shows that U.S. apparel import costs dropped during the 1990 to 2010 period, as did
the labor rights indicators of these same exporting countries during this period. A recent survey
of Bangladeshi apparel factories showed that post-Rana Plaza, prices dropped a further 13
percent and lead times shrunk by another 8.14 percent beyond the 2010 levels (Anner, 2018).
This type of continued cost pressure is clearly unsustainable and detrimental to investment in
safer factories. The incessant downward pressure on price and lead time, combined with the
additional financial burden of remediation investment at above average costs of capital is
leading to the perfect storm, and another Rana Plaza may likely be on the horizon.
The situation will certainly not promote an environment for improvement of worker
rights in these factories. The results lead credence to our first research question, that factory
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working conditions are indeed largely a function of the cost pressure created by the large
apparel brands but what do we mean by a fair price? This leads us to our Research Question 2,
where we suggest that an improved definition of what constitutes a “fair” cost within apparel
factories can inform PPGR standards in order to promote improved working conditions and
worker pay in this industry. This question remains unanswered and our current review of the
scholarly literature in the global policy research. This in turn led us to explore how supply chain
managers would address this question.

1.3.2 Total Cost of Ownership
Understanding the components of total factory production costs is a topic that is well
documented in supply chain research. Total cost of ownership (TCO) frameworks have their
origin in Williamson’s work on transaction cost economics (TCE) theory. TCE is one of the
singular most popular theories used to ground SCM research (Defee et al., 2010), even as
scholars have argued its usefulness (e.g., Williamson, 2008; Zipkin, 2012). Many phenomena in
SCM research can be formulated as contracting problems (Cachon, 2003) and in this context
TCE’s ability to explain behaviors with a high degree of abstraction is a powerful and useful
theoretical foundation upon which to build empirical models. Although SCM portrays clusters of
related transactions as supply chains organized to satisfy a demand, there is a need to shift TCE
theory “from a focus on bilateral transactions, to examining transactions within a supply chain
context” (Wever et al., 2012). The application of TCO therefore seeks to capture multiple
transactions across a supply chain, and in so doing extends TCE to a more granular level that
examines the specific costs associated with the transaction in question.
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In practice, TCO models have been applied for make-or buy decisions leading to an outsourcing
decision but are also useful in post-transaction analysis to continuously improve outsourced
production and services (Ellram, 1995). Consistent with the logic of transaction cost theory, TCO
provides a strategic approach to costing that segments and clusters cost elements in
transaction rich environments. Ellram (1994) defines TCO as, “an innovative philosophy aimed
at developing an understanding of the ‘true’ cost of doing business with a particular supplier for
a particular good or service” (p.171). Other definitions characterize TCO as an extension of
activity-based costing (ABC) (Wouters et al., 2005) and Life Cycle Costing (LCC), although such
applications span a long-term timeframe (Saccani et. al., 2017). In practice, TCO models are
either value-based or dollar-based (Ellram, 1995). The value-based approach is deductive, such
that each cost element is calculated as a percentage of the total product cost. In contrast, the
dollar-based approach assigns an actual calculated cost to every element and sums these
elements to produce a total cost.
Empirical applications of TCO have been applied in a number of non-apparel industries
including automotive (Van Vliet et. al., 2011; Gilmore et. al., 2013; Rusich et. al., 2015;
Nilprapunt et. al., 2016), information technology (Koomey et al., 2007; Patterson et al., 2007;
Walterbusch et al., 2013), and heavy equipment purchases spanning several industries
(Hensley. et. al., 2012; Prabhakar & Sandborn 2012). For the most part, this stream of research
uses TCO to inform supplier selection decisions.
Research suggests that the primary benefits associated with TCO are its flexibility and
data driven methodology. Ellram and Sefird (1998) emphasize the flexibility of TCO applications
in different cost environments, noting that “no one (TCO) model fits all purchase situations” (p.
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67). Alard et al. (2009) suggest that TCO creates a sound basis for evidence-based negotiations
in supply chains that can lead to more collaborative and effective outcomes. Noted limitations
of TCO applications arise from the intense nature of data collection requirements required to
populate TCO models. Ellram (1995) acknowledges that difficulties arise in sharing proprietary
cost data between buyers and sellers. Researchers also suggest that complex specification and
measurement of costs can impede applications of TCO models (Ellram, 1993; Ellram &
Feitzinger, 1997; Wouters et al., 2005; Song et. al. 2007). Challenges related to quantifying nonmonetary relevant costs of performance are also noted (e.g., supplier performance costs, social
policy costs) (Bhutta & Huq, 2002). Finally, high levels of trust between supply chain partners
are emphasized as a core enabler for sharing proprietary data leading to development of robust
models (Ellram, 1995; Ellram & Siferd, 1998; Zachariassen & Stentoft Arlbjørn 2011). This
requirement is particularly challenging when such buyers and sellers are from different cultures
and backgrounds, and trust is not as likely to be present (Wieland and Handfield, 2013).

1.3.3 Total Cost of Ownership in Apparel Industries
Although a number of TCO applications are exemplified across a number of different
industrial contexts, (Ellram & Siferd 1998; Ferrin & Plank, 2002; Zachariassen & Stentoft
Arlbjørn 2011), there are almost no examples of TCO model applications in the apparel sector
mentioning robust methodology and details data source. Apparel cost models can be found in
the work of Miller & Hohenegger, 2016; Miller, 2009, 2013; Miller & Williams, 2009;) and
among non-academic entities such as the Fair Wear Foundation, Oxfam International, and the
Boston Consulting Group (BCG). None of these studies develop an in-depth analysis of cost
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comparisons at the factory level for material, labor, overhead, and profit that is required to
produce a robust TCO analysis.
Miller & Hohenegger (2016) outlines the methodology for labor pricing in apparel cost
models using formulas, and compares product costs for three countries (Bangladesh, China, and
Cambodia). But this study does not provide details about total product costing and data
sources, hence it is not clear if the calculations are based on data provided by any apparel
factories or estimates only. Other research by Miller (2013, 2009) explains the labor pricing
methods while calculating apparel product costs using industrial engineering principles. The
author shares several apparel product cost breakdowns with limited explanations of data
sources. Although the topic of “living wages” in global apparel industries is mentioned in the
work of Miller & Williams (2009), their example of a fair-trade cotton t-shirt retail price
breakdown includes fabric, trimmings, tags, factory profit, FOB (Freight on Board)1, and LDP
(Landing duty paid price) without comprehensive explanations about how they are calculated.
The authors briefly note that their data are “sourced from industry” without any further details
on the source of the data or the data collection procedures. Another example is a cost
breakdown of a men’s knit shirt from the Philippines discussed in a study by Merk (2003) which
also fails to provide any comprehensive data sources.

1

In their paper, Miller and Williams define FOB price as the price that includes materials (fabric, accessories) and
factory overhead cost. That means FOB is the price for the t-shirt at the factory gate. However, in the apparel
industry, FOB generally means the price capturing all costs up to the exporting country shipping port. However,
FOB does not include the international shipping and logistic costs.
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Fair Wear Foundation (2014) developed a cost model for apparel production based on a
data from a single Macedonian factory. The study identified several cost elements up to exfactory cost (FOB) and demonstrated the methodology to calculate those elements. These
studies lack several factors required to establish a valid TCO model, including a comprehensive
data set, specific details on data collection methodologies, and inclusion of total supply chain
cost factors. Other recent studies by BCG (2017) and an Oxfam report (2017) show cost figures
for apparel produced in a global supply chain but fail to provide a robust description of the
methodology for calculations, formulas, and data sources. These studies point to the fact that
collecting such models is not only difficult, but that the data required to do so is extremely
difficult to collect and collate in a structured fashion.
Despite the challenges of data collection, we propose in our Research Question 3 that if
the elements of total cost in low-cost apparel factories can be modelled, then the true cost of
sustainable and fair apparel production in low-cost countries can be used as an input into PPGR
negotiations. Moreover, the call for increased transparency into low-cost country apparel
factories is a hollow one, unless the true cost elements of doing so can be brought to the table.
Documenting the TCO of fair sustainable apparel production is at the foundation for creating a
policy debate to clarify who will cover the costs of building “truly sustainable supply chains”
(Montabon et al., 2016; Pagell and Shevchenko, 2014). An explicit TCO of low-cost country
apparel supply chains is an important first step in the move towards broad statements such as
that expressed by Pagell and Shevchenko (2014, p. 45), that “a supply chain’s social and
environmental performance as equally or more valid than economic performance”. While such
visions are important, in fact there has been very little progress in creating transparency,
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including the true costs that exist in factories that produce low-cost apparel for large global
brands (Montabon et al., 2016).
1.3.4 Integrating Total Cost of Ownership into the PPGR Dialogue in Bangladesh
To the best or our knowledge, we were unable to find any research that sought to link
TCO models as a means of influencing and shaping public policy and government regulations
(PPGR) of low-cost apparel factories. Some transportation models employ TCO methods to
influence other sustainability criteria and policy impacts however (Palmer et. al., 2018; Levay et.
al., 2017; Hagman 2016). For instance, Palmer et. al. (2018) measured the TCO for electric and
hybrid vehicles in different countries and compared them. Their results suggest that the TCO
approach could be employed to inform policymakers in high traffic environments, particularly
on regulating freight fleets to reduce carbon emissions and improve air quality. Levay et al.
(2017) also conducted a TCO study on electrical vehicles in different European countries and
derived some policy implications that may help to reduce prices and increase sales for
alternative vehicle segments.
Our study is unique, in that it is the first that seeks to derive policy implications for
regulating work environments in Bangladesh based on empirically derived cost models. These
models are derived from data collected directly from Bangladeshi contract manufacturers who
are supplying apparel to leading global apparel brands. The data collection process was lengthy
and time-consuming, and required in-depth interviews and data exchange, enabled by years of
trusted relationships between one of the authors and the factories in Bangladesh. The author
in question worked as a factory in auditor in Bangladesh for several years and was able to
convince these factory comptrollers to share their cost data based because of their close
19

former working relationship. The data collection process required more than a year of in-depth
meetings between the factory owners and the author and required considerable assurances of
confidentiality. Normally, factory comptrollers who share such data would surely be fired, and
their business would likely lose a significant volume of customers. This lengthy data collection
process yielded a unique, robust, and extremely confidential data set that has been employed
to construct a comprehensive TCO model, covering the total supply chain cost of apparel
manufacturing in Bangladesh.
In the remainder of the study, we begin by describing the detailed step-by-step
methodology used to construct the elements of an apparel factory TCO model, providing
additional details on the cost calculations and nomenclature employed. Next, we describe the
sampling procedure for the nine different Bangladeshi factories in our sample and report the
factory cost analytics in the Results section that follows. Finally, we develop the implications of
our TCO analysis to address the final research question 4, which is to explore whether the TCO
methodology can be employed to better inform better public policy and government
regulations (PPGR) that will create a more sustainable global apparel supply chain.

1.4 METHODOLOGY
The methodology for building the TCO model exploits both primary and secondary data
in developing a model that is useful in addressing PPGR for sustainable supply. Details of the
data collection process among Bangladeshi factories are provided in the sample description,
followed by data collection procedures. (In the discussion section, we also discuss the lessons
learned from this exercise and the implications for collecting such data sets in the future, if our
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recommendations were to be adopted). Procedures for TCO model construction and
integration are also described in the section that follows.
1.4.1 Sample
The sample for the study consists of active Bangladeshi apparel factories that supply
market-leading multinational apparel and retail brands. Bangladesh is an appropriate sampling
frame for the study given its global prominence in low-cost apparel production. From June
2016 to June 2017 Bangladesh exported $28 billion in apparel, making the country the second
largest apparel exporter after China (WTO, 2017). In 2017, apparel accounted for more than 81
percent of Bangladeshi exports. The apparel industry employs approximately four million
workers, among which 80 percent are women (BGMEA, 2017). Despite positive economic
impacts, the Bangladeshi apparel industry is criticized for negative impacts such as labor rights
violations, following the Rana Plaza collapse which is attributed to downward price pressure in
the industry (Anner, 2013; Guardian, 2014; Wieland & Handfield, 2014). By creating visibility
into the true operating costs that exist within Bangladeshi factories, a more robust context for
discussing sustainable policies for garment production in the global mass market for apparel is
supported.
Due the developing Bangladeshi economy, reliable industry statistics for evaluating the
country’s apparel industry structure do not exist. Several public and private organizations track
the number of Bangladeshi apparel factories. For example, in 2017 the Bangladesh Garments
Manufacturers and Exporters Association (BGMEA) reported 4,482 active non-knitwear
garment factories in operation and the Bangladesh Knitwear Manufacturers and Exporters
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Association (BKMEA) reported 2,030 knit garment factories in operation. The Center for Policy
Dialogue (CPD) in Bangladesh recently reported 3,856 active apparel factories. However, the
organization cautioned that these data, compiled from secondary sources, were in need of
refinement. This lack of reliable industry intelligence is highlighted in the recent conflicting
accounts over the number of factories operating in Bangladesh (Anner et al., 2016; Labowitz &
Baumann-Pauly., 2015). From a sampling perspective, a structural understanding of the
industry is difficult to specify.
To generate a sample pool for the research, potential factories were identified and
contacted through a major European apparel retailer. The retailer provided multiple personnel
with factory contacts to assist in the recruiting effort. This firm is a global retailer, with more
than one thousand stores worldwide.
An initial group of 50 factories were contacted and agreed to participate in the study, on
the condition that researchers provided a non-disclosure agreement for their data. At this
point, each factory was screened to ensure the availability of a minimum of one year of detailed
factory operating expenses for the most recent calendar year (June 2016-2017). To select
specific participants for the research, several criteria were applied to the 50 factories. Cotton tshirts were selected as the focal product for building the TCO based on their production
requirements and output. In this manner, each factory included in the sample was requested to
identify cotton t-shirts that were produced using a similar process. The researchers worked
with the retail suppliers to identify factories that produced comparable t-shirts for a single,
global brand. Nine factories were identified that met the inclusion criteria. Though analysis of
sample representativeness is problematic without consistent industry data, based on CPD
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reports (CPD RMG Study 2017) the nine factories ranked among the top fifty percent in the
country based on the total number of workers. Additionally, as suppliers for top global brands,
the nine factories likely represent relatively large firms among the Bangladeshi industry. For the
analysis, the factories are distinguished by total number of workers into three ordinal
categories: small, medium, and large (Table 1). To protect factories’ privacy, each respondent is
referred to henceforth as factory one (F1) to factory nine (F9).
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Table 1. 1: Final Factory Sample (N=9)
Factory Size
Large

Factory ID

More
F1
than 3000 F2
workers
F3
Mediu
1500F4
m
3000
F5
workers
F6
Less than F7
Small
1500
F8
workers
F9
1 Export Processing Zone

Location

Located at EPZ1?

Public or Private

Gazipur, Dhaka
Chittagong EPZ
Gazipur, Dhaka
Gazipur, Dhaka
Gazipur, Dhaka
Saver, Dhaka
Gazipur, Dhaka
Narayanganj
Mirpur, Dhaka

NO
YES
NO
NO
NO
NO
NO
NO
NO

Private
Private
Private
Private
Private
Private
Private
Private
Private

1.4.2 Sample Product
A basic 100 percent cotton t-shirt was designated as the unit of analysis to build the TCO
(HS code: 61091000). The rationale for using a t-shirt to build the TCO was primarily due to the
wide distribution of t-shirts in global markets as well as the straightforward production
requirements. As stated in the sampling procedure, the availability of comprehensive costing
data for t-shirts among the nine factories also supports this decision. Over the past three years,
cotton t-shirt exports accounted for a significant proportion (22.0%) of Bangladeshi apparel
industry output (Table 2). Technical specifications for the t-shirt used to generate the TCO are
listed in Appendices A.
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Table 1. 2: Product Selection for TCO
Product

HS Code

t-shirts, singlets & 61091000
other vests, knitted or
crocheted, of cotton

Export Year
2016-17
2015-16
2014-15

Export in Billion
US$
5.861
6.118
6.064

% of total
apparel export
23%
22%
22%

1.4.3 Data Collection
Data for the study were captured between June 2016 and June 2017. Each factory
provided cost breakdown data (CBD) for their t-shirt production for the period beginning
January 2017 and ending June 2017 (Appendix B). The production cost data are valid under the
certain business terms among brand and the factories. The CBD data reflect costs associated
with materials and production within each factory. Note that costs associated with materials
(fabric and accessories) are generated outside of the factory by external mills appointed by the
brand. As a result, the values associated with accessories is constant across suppliers (N=9).
While the fabric cost per kg (kilogram) is constant across suppliers (N=9), it varies at the factory
level based on the amount of fabric required to produce a single t-shirt in each factory. The cost
of making a t-shirt at the factory level is a function of standard allowed minutes (SAM), factory
production efficiency percentage, and factory price per minute (PPM). Each of these elements
required supplemental data for calculation from the factories. Data for these calculations were
provided by the factories except for SAM which required data from the Generalized Sewing
Database (GSD2) for quantification. To quantify SAM, factory production efficiency percentage,

2

http://www.gsdhq.com/
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and factory price per minute, a series of calculations were required (shown in Appendix C).
Following identification and calculation of the cost elements, the data were reviewed and crosschecked with purchasing and technical personnel from the partner brand to ensure accuracy.
Additionally, logistic costs associated with the t-shirt were collected from suppliers and
the brand. Each brand’s local office costs associated with the t-shirt purchase were also
collected from the brand purchasing team. Table 3 shows the list of formulas used to calculate
the cost elements of the TCO.
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Table 1. 3: Formulas for TCO Calculations
TCO Elements
Materials cost
Yarn cost per t-shirt
Knitting cost per t-shirt
Dyeing cost per t-shirt
Finishing cost per t-shirt
Process wastage cost per tshirt
Fabric cost per t-shirt
Accessories cost per t-shirt
Cut & Sew cost
Cost of making*
Logistic cost
Logistic cost per t-shirt

Formula for Calculation
yarn cost per kg * consumption per t-shirt in kg
knitting cost per kg fabric * consumption per t-shirt in kg
dyeing cost per kg fabric * consumption per t-shirt in kg
finishing cost per kg fabric * consumption per t-shirt in kg
wastage cost per kg fabric * consumption per t-shirt in kg
(yarn + knitting + dyeing + finishing + wastage) cost per tshirt
(accessories + trimmings + packaging) cost per t-shirt
(SAM * factory price per minute)/ factory production
efficiency percent
(local transportation + customs duty & documentations +
international shipping + Import duty) cost per pc of t-shirt

Buyer in country administrative cost
Local office cost per t-shirt
t-shirt FOB3 in USD * 5.0%
*NOTE: Cost of making requires additional calculations.
 SAM = Provided directly by GSD through factories & brand
 Factory production efficiency (%) = (SAM of the t-shirt from GSD/ time estimated to
produce the t-shirt in factory) %
 Factory price per minute = total annuals price of the factory/total annual working minutes
 Total annuals price of the factory = total annuals cost of the factory + factory profit
 Total annuals cost of the factory = total direct labor cost + overhead cost
 Direct labor cost = worker wage + overtime + any other allowance
 Overhead cost = indirect labor cost + other production & non-production overhead

1.4.4 Analysis
Following the guidelines of Ellram (1995), a dollar-based approach was used in
constructing the TCO model for t-shirts. The TCO calculations were designed to capture the cost

3

FOB = Freight on Board
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paid by the brand to their suppliers for a finished t-shirt (per piece in FOB USD) and then
extended to logistics and brand local office costs to derive the total supply chain cost. Apart
from material costs, any other costs associated with upstream or downstream supply chain
activities beyond logistic and local office costs were not included in the scope of the model.
The cost elements were integrated into a single model and subsequently compared to the
relevant costing study in the global apparel context (Fair Wear Foundation 2014) to examine
structure. The fabric cost per t-shirt, cost of making per t-shirt, logistics cost, and brand local
office cost all require multiple inputs to produce a final calculation, and these have all been
integrated in the TCO analysis. The accessories cost presented in the model is constant and
does not vary.
After initial completion of the TCO results, the output was presented in a spreadsheet
format with clear access to formulas and submitted (individually) for review to the nine
participating factories and the brand. Several iterations between researchers and factory
personnel (N=9) and the brand were undertaken to edit initial TCO cost calculations particularly
such parameters as price per minute and production efficiency. The final TCO was integrated by
combining the material costs, cut and sew costs, logistics costs, and the local office cost.

1.5 RESULTS
The data were combined and integrated to develop the TCO analytical estimates with
material, cut and sew, logistics and local office costs delineated. The cut and sew costs which
constitute the Cost of Making (CM), is the central output of interest in our study and required
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extensive calculation and validation among the participating factories (as explained in the
Methodology). The comprehensive dollar based TCO values for cotton t-shirt production among
the nine Bangladeshi factories is presented in Table 4.
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Table 1. 4: Total Cost of Ownership for t-Shirt Production among Bangladeshi Sample (N=9)
TCO Elements

Large Factory (F1-F3)
F1
F2
F3

Medium Factory (F4-F6)
F4
F5
F6

Small Factory (F7-F9)
F7
F8
F9

Materials Cost
Yarn Cost per t-shirt
Knitting Cost per t-shirt
Dyeing Cost per t-shirt
Finishing Cost per t-shirt
Fabric Cost per t-shirt

$0.79
$0.08
$0.42
$0.09
$1.39

$0.82
$0.08
$0.44
$0.09
$1.43

$0.80
$0.08
$0.43
$0.09
$1.40

$0.80
$0.08
$0.43
$0.09
$1.40

$0.83
$0.09
$0.44
$0.09
$1.45

$0.79
$0.08
$0.42
$0.09
$1.39

$0.76
$0.08
$0.40
$0.09
$1.33

$0.79
$0.08
$0.42
$0.09
$1.39

$0.79
$0.08
$0.42
$0.09
$1.39

Accessories Cost per t-shirt

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

Cut and Sew Cost
Cost of Making (CM) per t-shirt

$0.40

$0.34

$0.39

$0.40

$0.46

$0.38

$0.51

$0.34

$0.35

Brand in Country Cost
Brand local office fee per t-shirt

$0.11

$0.11

$0.11

$0.11

$0.11

$0.11

$0.11

$0.11

$0.11

Logistics and Duty Cost
Local transportation
Export duty and documentations
International shipping
Import Duty
Logistics cost per t-shirt

$0.01 $0.00 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01
$0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
$0.04 $0.04 $0.04 $0.04 $0.04 $0.04 $0.04 $0.04 $0.04
$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03

Total Cost of Ownership of t-shirt (US$)

$2.40

$2.38

$2.41

$2.42

$2.53

$2.39

$2.45

$2.34

$2.35
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The TCO model results show that an average total cost per unit is $2.41 (range: $2.38 $2.53 per unit). In terms of factory size, a stable pattern of production costs related to total
number of workers was not apparent from the data. The average TCO for large factories (more
than 3,000 workers) was $2.38, medium factories (1,500-3,000 workers) $2.42, and small
factories (less than 1,500 workers) $2.36 (Figure 1). We noted that the standard cost appeared
to be more consistent among large factories relative to medium and small factories.

F9
Small
F8
Factories
F7

$2.35
$2.34
$2.45
$2.39
$2.53
$2.42

F6
Medium F5
Factories F4

$2.41
$2.38
$2.40

F3
Large F2
FactoriesF1

$0.00 $0.20 $0.40 $0.60 $0.80 $1.00 $1.20 $1.40 $1.60 $1.80 $2.00 $2.20 $2.40 $2.60 $2.80

USD$
Fabric

Accessories

Cost of Making

Brand local office fee

Logistic & Duty

Figure 1. 1: TCO for Sample Factories (N=9)

Material costs including fabric and accessories accounted for 77 percent (on average) of
the total t-shirt cost while cut and sew costs, brand in-country costs and logistics costs
accounted for a significantly smaller proportion of the TCO. Though the fabric cost (yarn,
knitting, dying, finishing) per kilogram was constant across the sample factories (N=9), this cost
varies based on unique consumption factors associated with each factory (Table 4). The average
fabric cost per factory was $1.39 (range: $1.33-$1.45). The sample factories do not exhibit a
consistent pattern of fabric consumption based on factory size. However, the smaller factories
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in the sample appeared to have lower consumption costs compared to the larger factories.
Note that the accessories cost was constant across the factories ($0.47).
Table 1. 5: Factory Operation Data
Factory Efficiency (%)*
Factory
Price
Minute (USD$) *

F1
77

F2
79

F3
83

F4
87

F5
64

F6
64

F7
62

F8
73

F9
72

Per 0.040 0.035 0.042 0.045 0.038 0.032 0.041 0.032 0.033

Fabric Consumption to
230
237
233
233
240
230
220
230
230
make a t-shirt (gm)
*Calculations for Factory Efficiency and Factory Price Per Minute are presented in Appendix C

An incredible statistic was that the Cost of Making (CM) was on average only 16 percent
of t-shirt production TCO. The average CM per t-shirt was approximately $0.40 (range: $0.34$0.51). The CM calculation relies on three inputs: SAM data, factory efficiency, and price per
minute. The SAM measure is constant while the latter two measures vary by factory. The
average factory efficiency among the sample is 73 percent (range 62%-87%), while the average
factory price per minute (PPM) is $0.038 (range: $0.032-$0.045) (Table 5).
The additional TCO costs originating from the brand’s in-country expenditures account
for 4.7 percent of the total. Logistics costs including local transportation, import and export
duties, documentations, and international shipping represented only 1.4 percent of the TCO.
The sample data was for import destinations exclusively within the European Union, with which
Bangladesh maintains duty-free status, hence the duty values of zero.
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$3.00
$0.40

$2.50
$0.47

TCO US$

$2.00
$1.50
$1.00
$0.50

$0.43
$0.80

$0.08
3.3%

4.6%

$0.03

$2.41

1.2%

16.6%

$0.09
3.7%

$0.11

19.5%

17.8%

33.2%

$0.00
Yarn

Knitting

Dyeing

Finishing Accessories Cost of
Making

Brand
Logistic &
Local
Duty
Office Fee

TCO

Material Costs

Figure 1. 2: Average t-shirt TCO
The cost of making (CM) element includes numerous inputs related to overall factory
operations (e.g., wages, salaries, overhead) as well factory profit. Note that CM does not
constitute, but rather contributes, to total factory profit for the t-shirt. Based on the TCO, the
CM contributes 20 percent to factory profit on a t-shirt ($.08). Further discussion of this result
with the participants revealed that factories tend to derive hidden profits from material costs
and consumption. Therefore, the actual profit per t-shirt is higher, potentially ranging from 20
to 30 cents, based on estimates given by the respondents. The adjusted CM estimates agree
with past research on t-shirt costing in Macedonia that suggests factory profit margins ranging
from 10-15 percent of the FOB (Fair Wear Foundation, 2014).
The top four contributors to CM account for approximately 79 percent: labor (39.4%),
profit (20.0%), finance (10.8%), depreciation (8.9%). The elements that constitute the remaining
proportion of CM include: management salary (4.5%), general expenses (4%), transport (3.5%),
utility (2.8%), consumables (2.3%), commercial (1.8%), worker health and safety (1.2%), and
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maintenance (0.8%). In terms of average monetary contribution to the TCO, the data indicate
that only 6.5 percent of total cost is attributed to labor (approximately $0.16 per $2.41 t-shirt).
Further only 1.2 percent of CM cost applies to worker health and safety (e.g., medical expense,
safety equipment).
In the following section, we discuss the implications of the TCO model outputs for public
policy and government regulation.
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Figure 1. 3: Disaggregated Average Cost of Making (CM) for Sample Factories (N=9)
Note: CM accounts for 16 percent of the TCO

1.6 DISCUSSION
Factory fabric consumption cost for t-shirt production was found to vary significantly
among the factories in our sample. A factory’s fabric consumption depends upon its technical
capabilities including effective use of skilled labor and machinery. The consumption findings as
they relate to company size are contrary to prior thinking that larger companies are more
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efficient. In fact, the smaller companies in the sample had lower consumption costs compared
to their larger counterparts. The consumption measures may have been influenced by a factory
practice whereby profits are hidden in fabric consumption costs.
Factory efficiency is also a function of technical capability (Appendix C). Factory
efficiency does not suggest a consistent pattern related to factory size (Table 5). According to
Te Velde (2014) the average garment factory efficiency in Bangladesh (45%) is comparatively
lower than those reported for the sample (62%-87%) indicated higher efficiencies across the
board for the participant factories. Factories within the sample differed in terms of their t-shirt
production experience. Based on the data, factories with longer histories of t-shirt production
tend to enjoy higher efficiencies regardless of size (e.g., F4 has been producing this t-shirt for
four consecutive years).
Factory price per minute (PPM) is the ratio of total factory operation cost to total active
minutes of operation over a year in this study. Therefore, PPM largely depends on total factory
operating efficiency and cost structure. Among the sample, smaller factories suggest relatively
lower PPM values compared to medium and larger factories (Table 5). Higher PPM costs among
the larger factories are logically driven by higher management salaries, higher wages (labor
costs), and higher maintenance costs typical to scale.
The CM element accounts for a mere 16 percent of the TCO. Disaggregation of the CM
element reveals additional insight into the current dynamics of low-cost global apparel supply
chains (Figure 3). For instance, the average cost of labor and worker health & safety contributes
only 6.7 percent ($0.16 /$2.41) to the TCO. This small contribution of cost to worker wages and
benefits/safety does not bode well relative to claims of social responsibility as a priority for
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western brands. Note that the sample factories represent companies with an established
production reputation, that are likely to provide superior working conditions due to a high
volume of audits from the brands. One dares not imagine what worker pay and safety costs
would be for subcontracted, 2nd tier smaller factories not included in our sample.
Additional data for the average logistics and duty costs, and retail cost per t-shirt,
provided by the brand ($8.00 USD) facilitates holistic interpretation of the TCO elements from a
market perspective (i.e., retail price to consumer, shown in Figure 4). Logistics and duties
include transportation costs, duties and brand in-country costs, which account for 2 percent of
the average t-shirt market price. The retail cost metric reveals that production costs collectively
account for 30 percent of market price, while brand and retail markup account for 68 percent
of the retail price. From this perspective, labor cost accounts for only $0.16 of an average t-shirt
cost at market ($8USD) (approximately 2.0% of the retail price). Additionally, total factory profit
accounts for only 3 percent of the retail price, normalized to 15 percent of the FOB.
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Figure 1. 4: Average t-shirt TCO and Retail Store Price (N=9)
When comparing the factory cost to the retail price of the t-shirt into consideration, the results
are appalling. More than 68% of the cost of a t-shirt is a pure mark up by the brand and retail
overhead, compared to the 2.0% in direct labor (16 cents) it takes to produce a $8.00 t-shirt.
Another 1.8% of the cost is attributed to factory operation costs, while a mere 3.0% is made by
the factory in profit (assuming a 10.0% profit on FOB). These data reveal a situation that is not
only disgraceful and shameful to brands who claim to be promoting a fair living wage for
workers as part of their “corporate sustainability program” but provides the foundation for
some important guidelines for changing this state of affairs.

1.6.1 Implications for Public Policy & Government Regulations (PPGR)
In the prior section, we answered our third research question, in that we demonstrated
that the TCO methodology can yield insights into the true cost of production in low-cost
countries. To extend our analysis to Question 4, (whether a TCO data standard can better
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inform public policy), we explore a number of proposals that cannot yet be tested empirically in
this analysis. Moreover, we believe that an empirically derived TCO model can provide a
concrete and unbiased set of metrics for establishing compliance to a “fair” cost of production.
Once such policies are put in place, government and policy makers can begin the work of
ensuring compliance to a fair production cost, which in our minds represents the root cause for
the awful working conditions that continue to proliferate in global apparel supply chains. We
limit the application of our model to three potential policy directions, namely 1) impact living
wages for workers, 2) improvement of government regulations for financing remediation of
factories, and 3) the regulation of non-transparent pricing practices.

1.6.2 Living Wage
According to Bangladeshi Labor law, the Bangladesh Wage Board reviews and revises
the minimum wage every five years for apparel workers (Bangladesh Labour Amendment Act,
2013). In 2013, the Bangladesh Wage Board set the minimum wage at $68USD per month,
which was the lowest in the world until Ethiopia recently reported a monthly minimum wage
equivalent to $52.0USD per month (Industriall, 2018). In recent years, the Bangladeshi
minimum wage has been widely criticized for its gross inadequacy relative to an actual living
wage for apparel workers. Anner (2016) reports that the Bangladeshi minimum wage for
apparel workers accounts for only one-third of the actual living wage. A study reports that in
Bangladesh the average minimum wage accounts for only fourteen percent of the living wage
(WRC, 2013). Additionally, a recent analysis suggests that the cost of living in Bangladesh
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increased 85 percent compared 2013 further diluting worker spending power and thereby
increasing the gap between minimum and living wages (Moazzem & Arfanuzzaman., 2018).
Following the Rana Plaza incident, both the Accord and the Alliance avoided and thus ignored
the wage discussion, and subsequently avoided pressuring the government to increase worker
wages to a level that was even remotely compatible with living wage levels. Alamgir and
Banerjee (2018) and Baumann-Pauly et. al. (2015) point out that ten percent of the Bangladeshi
Parliament membership owns apparel manufacturing businesses. The incentives for the
government to maintain low market prices to maintain industry competitiveness along with
inside interests in Parliament, suggests that little progress towards the regulation of a living
wage in this sector is possible (Anner, 2018). Despite this fact, the Bangladeshi government has
an opportunity to impact the supply chain for apparel through an adequate consideration of
the living wage in Bangladesh. Additionally, the behavior of government officials who
demonstrate conflicts of interest suggest a need for policy attention to prevent corruption and
avoidance of this issue in the parliament.
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The TCO model suggests that the retail cost of a t-shirt would increase from $8.0USD to
$9.15USD if the gap were closed between the current minimum ($.16 per shirt) and the living
wage ($.484 per shirt) (Figure 5). This translates to an additional cost of $0.32 cents per garment
for factories to pay workers a living wage. At the retail level, the end consumer would pay an
additional $1.15USD at the cash register. The cost differential from the additional cost the
brand pays ($.32) to the additional consumer cost ($1.15) is driven by the prevailing mark-up
system in the supply chain, whereby the price at each stage of production and distribution
increases proportionately, creating a multiplier effect. This phenomenon is commonly referred
to as compounding price escalation (Fair Wear Foundation, 2014).
Within the volume driven and highly competitive retail market for apparel, charging
consumers an additional $1.15 USD at the retail level presents a considerably larger challenge
for marketers relative to the pre-escalation increase of $0.32 USD. (A consumer would not likely

4

Worker/Union Demands, Minimum Wage Proposal 16,000 taka/month ($200), FLA 2018
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notice a 32 cents mark-up in price but would be more likely to notice a $1.15 price increase.)
The value-based increase is allocated among the importing and exporting governments and the
brand. As such, these stakeholders have an opportunity to play a role in improving the wages of
factory workers, if they are willing to forgo their “take” and contain the multiplier effect. This
would mean that these governments would need to reduce the tariffs and taxes levied on
imports/exports that create the multiplier effect within current mark-up system, to reduce the
impact of worker wages on product cost. This proposal also has support in recent industry
report suggesting a revision of industry mark-up systems to mitigate higher consumer costs
while providing increases in wages to workers (BCG, 2017).
Restructuring entrenched pricing practices will require a multi-stakeholder effort with
coordination between the factories, brands and government. Understandably, the fear of loss
of competitiveness associated with higher cost among existing industry interests (government
and business) must be overcome to move forward. Low cost production as basis for long-term
competitive advantage is considered less viable in today’s resource constrained environment,
relative to the past two decades when global outsourcing led to cost savings as a major driver
of competitive advantage (BCG, 2014).

1.6.3 Financial Restructuring
The next recommendation is related to the capital costs associated with factory
remediation to improve working conditions. Our TCO demonstrates that on average, factory
finance costs account for 10.8 percent of the total annual expense. Within the model finance
costs includes bank interest, insurance premiums, and letter of credit (LC) costs. The
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commercial bank interest rate in Bangladesh ranges from 11 to 16 percent based on client risk
profiles. This is extremely high, based on global lending standards. The Bangladeshi interest
rate is higher than its major apparel exporting competitors, India and Vietnam (CIA, 2018).
Comparatively high finance costs in Bangladesh are attributed to the country’s complicated
financial structure which promotes high interest rates among lenders (IFC, 2016). It is also
important to note that the factories in our sample fall within the top 10 percent of Bangladeshi
apparel producers in terms of size, which affords these factories access to significantly lower
lending rates based on their financial history, and relationships with buyers and financial
institutions. For medium and small factories, the IFC (2016) notes that the bank interest rates
are likely higher with more complex terms and conditions. Recent reports suggest that
government efforts to regulate interest rates fall short of appreciable progress (Daily Star,
2018).
An unintended, yet negative financial consequence of the Accord and Alliance initiatives
also contributes to financial challenges for member factories. Factory compliance with these
initiatives commonly results in increased remediation costs for member factories which
exacerbates the factories’ financial burden, creating increasingly larger debt loads financed at
higher interest rates relative to competitors in peer countries. In 2016, the IFC reported that
high bank interest rates and lack of effective financial regulation creates a major barrier for
remediation efforts in Bangladesh. A recent study on the impacts of regime compliance in the
Bangladeshi apparel industry also suggests that current interest rates of 11 to 16 percent,
based on risk profiles, are not sustainable in with the advent of remediation costs (Alamgir &
Banerjee., 2018). This research also suggest that member factories of the Accord and Alliance
42

regimes suffer from high interest-bearing loans which ultimately drives up their production
costs.
Efforts among stakeholders outside of the commercial banking sector to provide relief
to factory remediation costs fall far short of alleviating this growing financial burden. For
example, the collective efforts of the French Development Agency (AFD), the Japan
International Cooperation Agency (JICA), the United States Agency for International
Development (USAID), and the International Finance Corporation (IFC) to provide remediation
funds to Accord and Alliance members accounted for only 29 percent of the overall outstanding
cost (IFC 2016). Several of these relief efforts are formed between governments (G2G) such as
JICA and AFD which are often take the form of low interest loans. The funds are initially loaned
to the Bangladeshi Government at very low rates (.01-2.0%), who then provides loans to
individual factories for remediation costs at higher interest rates (9-10%). The increased rate to
the factories reflects the persistent bureaucracy required to disburse funding in Bangladesh
(Barua et. al., 2018, IFC, 2016).
As early as 2014, 39 Accord and Alliance member factories closed completely and an
additional 40 ceased operation under these entities, affecting approximately 21,000 workers.
Hossain (2014) reported even greater numbers of terminated workers (150,000) resulting from
factories’ inability to comply with remediation demands. An additional negative implication of
this dynamic is the disproportionate loss of employment for women workers, many of whom
migrate from rural areas and are vulnerable to human trafficking (Ali et al., 2002).
Our TCO analysis reveals that factories capture only a minuscule proportion of the supply chain
profits (3.0 percent on average of the retail price). Given the lack of effective mechanisms for
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managing remediation costs, the threat of further worker vulnerability is imminent. The
unintended outcomes of Accord and Alliance safety mandates may indeed jeopardize worker
safety in the end. As such, the government has an opportunity to improve this situation through
establishing a comprehensive commercial lending policy. The TCO suggests that brands enjoy
the largest share of profits in low cost apparel supply chains (Fig 5). Until relevant stakeholders
devise policies that can balance supply chain profits with human costs direct negative impacts
on worker safety and quality of life will persist.
This finding suggests an important financial policy implication. Bangladesh industry
requires an urgent domestic financial policy and regulatory reformation to address the financial
need of the factories for regular operation at reasonable cost and to address the safety
remediation. The policy reformation should ensure the availability of safety remediation funds
for the apparel factories to reduce the complexities associated with remediation financing of
facilities for the factory owners (IFC 2016). It is suggested that the government develop the
policy to ensure financial literacy and adequate accounting support to the factory so that they
can run the bank loan sanction process smoothly. International Financial Institutions (as IFC,
World Bank) could support the government in making the infrastructure improvement. They
could play an active role to address the Accord & Alliance corrective action plan by making a
common safety remediation funds for the industry at reasonable interest rate (Russell 2016,
Baumann-Pauly et. al., 2018).
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1.6.4 Transparent Pricing Policy
The TCO established in this study demonstrates an empirically grounded transparent
cost model for the global apparel industry. The price per minute (PPM) emerges as the focal
cost element that encompasses factory cost for worker safety including wages, health, and
safety. Therefore, the PPM provides a logical starting point for negotiating pricing terms that
adequately consider worker safety. Policy consideration of a minimum PPM which ensures
factory worker rights could provide an equitable solution to this unsolved problem. Such an
effort is likely to be challenged, as it requires a new way of thinking about cost and extensive
collaboration between government and the apparel industry in Bangladesh. Though Miller &
Hohenegger (2018) recently mentioned about the necessity of a standard in labor costing and
related research against the current elusive conditions. Note that past research on fair price
predominantly focused on fair wages, ignoring the importance of worker safety and ultimate
quality of life when considering quantification of cost (Fair Wear Foundation 2012, 2014). Our
TCO analysis suggests that the concept of “fair price” reaches far beyond worker wages and
should incorporate fair factory costs that ensure worker safety.
We suggest therefore that joint government and private sector regulations be
developed, involving the major stakeholders who can agree to promote this idea of responsible
minimum price per minute (PPM). Such a unified approach on the part of all major brands and
the Bangladeshi government could promote a uniform product pricing structure at the state
level, similar to the Sustainable Apparel Coalition’s (SAC) efforts to create uniform social and
environmental sustainability indices in the apparel industry. A price benchmarking standard
developed using the PPM as a unit of analysis will promote greater transparency in buyer
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purchasing practices and will prevent any buyer form taking undue advantage of market. The
policy should also include the proper accounting knowledge of suppliers in calculating their
production cost using documented methodologies such as TCO.
We argue that this approach has the potential to bring a paradigm shift in the global
apparel industry which is known for inadequate, non-scientific and non-transparent pricing and
sourcing practices (Sustainable Sourcing Conference, 2016. Anner, 2013). Any firm that is
committed to ethical sourcing could adopt this as a business norm, which is not the case in
apparel industry of Bangladesh. Companies with ethical sourcing efforts could communicate
their transparent and ethical pricing across their supply base with their consumers through
initiative like respect-code.org to distinct themselves in the market. This could effectively
become the next source of competitive advantage for an ethical company and could drive a
demand for greater levels of transparency in the market.

1.7 LIMITATIONS & FUTURE RESEARCH
A number of methodological limitations associated with the research design are noted
here. The Bangladeshi factory participants represent well-established companies within the
country’s garment production sector. Though, this is advantageous for building a robust TCO,
the nine factories do not represent a cross-section of garment producers in Bangladesh. A lack
of reliable data on the Bangladesh garment industry structure and practice presents difficulty
generalizing the TCO results to the greater population of factories.
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Though the t-shirt was selected for its production requirements, this product does not
represent the gamut of costing associated with more elaborate cut and sew operations. In fact,
the t-shirt represents a relatively simple garment from a production perspective. Additionally,
the factories provided data for a single European brand. Again, this methodological decision
was advantageous when constructing our TCO, but the narrow context of data collection should
be considered when interpreting the study’s results. Replication of the TCO in additional
country and garment production contexts is necessary to develop a more robust understanding
of cost in the traditionally non-transparent global supply chain.
Findings associated with the TCO suggest potentially significant implications for social
responsibility in supply chains. The TCO reveals disproportionate costs associated with worker
compensation, compared to the profits retained by the brands and retailers. Note that the
discussion of final market price for the t-shirt is based on the retailer’s average initial price,
which potentially varies based on markdowns. Further attention to the distribution of profits
among supply-chains is necessary to better understand the proportion allocated to labor
conditions. Based on global geo-political events and industry efforts for greater transparency,
additional understanding of the costs associated with socially responsible production is needed
to establish sustainable supply chains for the future.
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2 CHAPTER 2: Establishing Total Cost of Ownership for Apparel in
Responsible Production Conditions
2.1 ABSTRACT
Low cost production is a major motivation for global apparel brands and retailers to
source apparel from less developed countries. However, low-cost apparel production is
commonly accompanied by human rights violations. Research suggests that brand and retailer
pricing practices are a major reason behind labor rights violations in global apparel supply
chains (Anner, 2013). To date, academics and practitioners remain unaware of the actual cost
of responsible apparel production that ensure adequate labor rights. To address this gap, this
study establishes a baseline cost model and a responsible cost model that considers the cost of
labor standards implementation based on a Total Cost of Ownership (TCO) approach. Actual
cost data for cotton t-shirt production is provided by nine Bangladeshi factories who supply
major western brands. Further, audit data for labor practices among the nine factories is also
reviewed to establish an understanding of each factory’s current labor practices. The research
suggests an average $0.08 difference in the cost of producing a t-shirt under regular conditions
versus under the minimum responsible condition. Sensitivity analysis is performed on the
model inputs and implications for practice and future research are offered.
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2.2 INTRODUCTION
The introduction of the mechanical sewing machine in 1850 transformed the cottagebased apparel industry into one characterized by large-scale mass production which relied
heavily on low-cost labor, using workers with low levels of education and little technical
expertise (Abernathy et al., 2006, York et al., 2016). These industry conditions created
workplace environments that we refer to today as a “sweatshop”. The negative ramifications
of sweatshop practices in the U.S. apparel industry are well documented and exemplified by the
Triangle Shirtwaist Factory fire in lower Manhattan killing 146 people in the early twentieth
century (Von Drehle, 2004). Although the U.S. improved labor conditions for its workers
through numerous policy initiatives over the years, globalization that focuses on supply chains
with low-cost production indicate sweatshop conditions much like those of the past
(Appelbaum et al., 2016). Many Western countries do not appear overly concerned with
working conditions in emerging countries and are able to rationalize that these working
conditions are “acceptable” (Wieland and Handfield, 2014).
Indeed, the development of global apparel supply chains following WWII suggests a
paradigm shift from a Keynesian to a Neo-Liberal Economics point of view as a result of the
movement toward free trade, global supply chains evolved with a focus on low-cost labor,
commonly found in developing countries with inadequate social and environmental regulations
(Jha, 2017). Today, global demand for inexpensive apparel incents global supply chains to
produce increasingly cheaper apparel, commonly accompanied by a lack of socially responsible
production practices.
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In 2016 Rogers noted that the emergence of global supply chains had the unintended
effect of reviving global sweatshop practices in labor intensive industries (Nova & Wegemer,
2016c). Nova. et al. (2016) further state in their recent book, “the abusive conditions, poverty
wages, and shoddy garment industry safety practices…have not disappeared. They have been
relocated...leading Western apparel brands and retailers have thus accomplished a perverse
form of time travel: they have recreated 1911 working conditions for millions of twenty-firstcentury garment workers” (Nova & Wegemer, 2016b).
Anner (2017) suggests a global pattern of human rights violation in supply chains,
including textiles and apparel, across multiple continents in his recent work. He elaborates by
providing concrete examples of these violations: Supply chain workers in Ethiopia earn as little
as 21 US dollars per month; In Bangladesh and Pakistan, more than 1,600 workers were killed
due to unsafe buildings since 2010; and, in Honduras, El Salvador, and Guatemala, workers who
organize in trade unions systematically face threats of physical violence (Anner, 2017). There is
empirical evidence that over 90 percent of Vietnam-based firms violate the legal limits on
overtime (Wang, 2005).
The Rana Plaza incident in the Bangladeshi garment industry which killed 1,138 workers
marks a critical turning point in awareness of human rights violations among the global
community (Kennedy, 2014). This event drove a shift in the current; stakeholders in academia,
industry and government began to pursue initiatives to promote human rights improvement in
the Global Apparel Industry (Anner, 2015a). In addition, consumer awareness of this event
created negative implications for numerous Western Brands who reap profits from their
engagement in the global supply chain (Zaman, 2013). Consumer activism towards brands
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engaged in less than ethical activities (outside of their home markets) began to question brand
reputation and called for greater transparency in the global business environment. This has led
many of these brands to re-evaluate their production practices and supplier code of conduct
practices.

Academics from diverse fields have responded to the call for human rights by focusing
research efforts on safety and sustainability practices in the global apparel industry from a
number of diverse disciplinary perspectives (e.g., public policy, accounting, supply chain
management, labor law, etc.) (Labowitz. et. al., 2014; Anner, 2015a; Islam. et.al., 2018). This
stream of research can be characterized as developmental and fragmented in terms of
disciplinary approaches and focal purposes In response to a growing need for textile and
apparel supply chains to consider the implications of adopting responsible production practices,
the current research seeks to establish an understanding of the true cost of incorporating these
practices into production. The overarching purpose of the study is to establish a total cost of
ownership model for apparel production that incorporates global labor rights standards. The
following research objectives are stated to address the central purpose:
Research Objective One (RO1): To identify and establish cost bearing standards for
responsible apparel production.
Research Objective Two (RO2): To incorporate responsible standards and their
requisite costs into the model (RTCO) to represent the cost of responsible production in
the apparel factory.
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Research Objective Three (RO3): Demonstrate the RTCO using factory data for t-shirt
production among a sample of apparel factories in Bangladesh.
The study contributes to knowledge for both practitioners and researchers in several
ways. Primarily, the research demonstrates the initial empirical effort to establish a transparent
cost model that considers sources of cost incurred through implementation of labor rights
standards in production based on real evidence from the field. That is, the research utilizes
factory-level cost data, provided by active global apparel suppliers in Bangladesh from 2017,
which provides much-needed realism for construction of the cost models. In this sense, this
inquiry overcomes the noted obstacle of a lack of proprietary supplier data for building reliable
cost models that can provide actionable implications (Lorentz. et. al, 2015).
An additional feature of this study is incorporation of the Total Cost of Ownership (TCO)
approach into the textile and apparel context. Used widely in industries and supply chains
outside of textiles and apparel (e.g., automotive and information technology) TCO is recognized
for effectively breaking down sources of cost among supply chain activities which makes the
method particularly useful for supplier selection (Wouters. et. al., 2005., Garfamy., 2006;
Degraeve. et. al. 2000).
Bangladeshi apparel manufacturers with various production capacities provide the data
to build the baseline costing models. The data from Bangladesh are critical to this research for a
number of reasons. The Bangladeshi apparel industry is among the fastest growing apparel
exporters on a global scale, second only to China in terms of export value ($28B, 2016). As such,
the Bangladeshi apparel industry provides a clear example of a low-cost producing country
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whose suppliers are sought by global brands pursuing the lowest possible production cost. The
country is a major supplier of the world’s dominant mass apparel supply chains including:
Walmart, H&M, Zara, Gap, VF Corporation and Marks and Spencer. Despite the Rana Plaza
disaster of 2013, the apparel industry continues to drive the economic engine of Bangladesh
generating more than 80 percent of the country’s export earnings (BGMEA 2017). Given its
history of labor violations and the continued growth of textile exports, Bangladesh provides an
ideal context for operationalizing this research.
The outcomes of this research establish a fundamental understanding of the cost
implications associated with adoption of labor rights standards in manufacturing in global
apparel supply chains. Due to the lack of accessible costing data as well as evolving standards
for social responsibility and the difficulty of generating reliable cost models has prevented
progress in this area. However, the current research is designed to overcome these challenges
to build a baseline for understanding the true cost of responsible production based in actual
cost data from one of the largest low-cost producing countries. Without this baseline
understanding, progress towards adoption and promotion of socially responsible activities is
unlikely to occur. The provision of this TCO model is designed to promote discourse and provide
clarity into the true cost of responsible production.

2.3 LITERATURE REVIEW
Literature from different sources are reviewed to inform the study’s objectives. The
academic stream within the cost literature that focuses on quantifying manufacturing costs for
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apparel supply chains is first considered. Much of this work arises from the disciplines of
supply-chain operations and strategic management. The review also focuses specifically on the
empirical work associated with the Total Cost of Ownership model which to-date is primarily
applied in industries outside of textiles and apparel.
The recent academic literature that defines and considers the concept of social
responsibility within global manufacturing is reviewed to establish an understanding of the
study’s context. Further, non-academic inputs (e.g., trade literature, government & nongovernment organizations and consultancies) are incorporated to identify existing labor rights
standards for responsible manufacturing. Additionally, recent non-academic efforts to quantify
various elements of social responsibility in manufacturing are reviewed for their insight into
quantifying these elements

2.3.1 Product Costing for Apparel
The literature that considers product costing for apparel is both limited and outdated.
Among this stream of literature, researchers tend to focus on costing methods and
understanding cost dynamics associated with sourcing in global supply chains. Additionally,
several doctoral dissertations demonstrate efforts to generate cost models for apparel using
secondary data from potentially unreliable sources (e.g., www.worldfreightrate.com).
2.3.2 Costing Methods
Hergeth (1996) considered the use of different costing methods within the textile
industry from a conceptual standpoint. He suggested that despite the availability of newer cost
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methods at that time (i.e., activity-based costing (ABC), and strategic cost management) the
industry continued to use conventional costing systems. Hergeth pointed out the inherent
shortcomings associated with the industry’s lack of adoption of the newer methods, which
generate clearer, more accurate cost allocations. In a second conceptual paper on cost, Rendall
et. al. (1999) expanded his argument by suggesting that textile companies could benefit from
using updated accounting systems to identify overhead costs associated with specific products
in order to inform better strategic decision making.

2.3.3 Costs Associated with Sourcing
To date, the literature indicates several empirical and conceptual studies that focus on
different aspects of apparel costing predominantly from a global supply chain sourcing
perspective. Hines (2002) criticized UK apparel retailers’ sourcing decisions for overlooking the
hidden cost of sourcing in the global environment, such as cost of correction, plant visit, lost
sales, lost flexibility, response time etc.
Hergeth (2002) empirically examined hidden costs in offshore manufacturing practices
of 28 U.S. apparel companies. Using a survey approach, he identified numerous hidden costs
including examples such as transportation, training and expatriate management, facility
management, quality and marketing. Hergeth further noted that the firms in the sample tended
to classify hidden costs as corporate overhead, thereby distorting actual cost at the product
level. In related conceptual work that focuses on global sourcing in general, both Hines (2002)
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and Lowson (2003) suggest that hidden administrative costs are commonly misunderstood
among the firm decision process for supplier selection.
In response to the shortcomings of cost and risk determination in global supply chains,
Holweg, Reichhart and Hong (2011) proposed a comprehensive model designed to consider
cost and risk to ultimately improve managerial sourcing decisions. Their model specifies three
categories of cost: static, dynamic, and hidden cost, which they subsequently testing in the U.S.
apparel context and found that many times global sourcing is not beneficial since hidden cost
and dynamic cost are not considered in the initial calculations. In another study, Hartman et al.
(2012) investigated how hidden cost impact the overall cost of seasonal and fashion apparel for
shorter and longer lead time.

2.3.4 Cost Models for Apparel

The literature offers several examples of cost models for apparel with different foci. Yeh
and Yang (2003) developed a cost model to compare garment dying under immediate versus
postponed distribution scenarios. Their comparison suggests lower costs associated with the
postponement scenario, when the following parameters have large values: total demand
quantity, number of colors, inventory holding cost rate, demand standard deviation, lead-time,
and safety stock. In a similar study, Sabir et. al. (2014) developed a simulation model to
determine product cost, time and operator needs under variable demand scenarios.

A series of related master’s thesis and a single doctoral dissertation demonstrate efforts
to generate apparel cost models for U.S. markets. These empirical efforts rely heavily on cost
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estimations from secondary data sources that commonly lack precision but provide examples of
models generated by academics for this industry. Fiallos (2010) executed an initial effort to
develop a comprehensive product cost model for sourcing cotton t-shirts and denim jeans from
multiple countries to the U.S. market. His approach considers the full supply chain from yarn
production to product delivery and incorporates diverse data including: secondary factory data,
trade association data, and consulting report data. Building on Fiallos’ (2010) effort, Liu (2012)
developed a model to calculate freight-on-board (FOB) costs for cotton t-shirts and denim jeans
based on trade association data [e.g., International Textile Manufacturing Federation (ITMF)].
Liu compared the model’s calculations with OTEXA data and did not find agreement. More
recently, Adikorley (2016) applied the Fiallos model, in a focused examination on sourcing
cotton t-shirts and denim jeans from countries in Sub-Saharan Africa (SSA).
In summary, the empirical work to date that focuses on costing directly within the
apparel context relies on estimated or simulated costs, which leads to results that are difficult
to generalize in practice. As stated by a number of researchers, actual cost data are needed to
generate more applicable cost models within the industry context (Ellram, 1995; Wouters. et.
al., 2005).

2.3.5 Total Cost of Ownership (TCO)
Researchers within the stream of strategic management research that focuses on
costing, introduced the concept of Total Cost of Ownership (TCO). The TCO represents a
philosophical approach to quantifying cost in supply chains. Ellram (1994a) defines TCO as, “an
innovative philosophy aimed at developing an understanding of the ‘true’ cost of doing
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business with a particular supplier for a particular good or service” (p.171). Additional
definitions reiterate Ellram’s central idea but also characterize TCO as an extension of activitiesbased costing (ABC) (Wouters et al., 2005) and as similar in scope to Life Cycle Costing (LCC)
which also assumes a broad temporal perspective (Saccani et. al. 2017).

2.3.6 Total Cost of Ownership (TCO) Approach
In practice, the TCO may adopt one of two approaches referred to as value-based and
dollar-based (Ellram, 1995). The value-based approach can be described as deductive whereby
each cost element represents a percentage of the total product cost. In contrast, the dollarbased approach assigns actual cost to each element and summates these elements to generate
total cost. Ellram (1995) suggests that the dollar-based approach carries several important
advantages including: the communication of actual costs associated with unique elements,
flexibility in focusing on specific cost elements and its overall straightforward simplicity.
However, she emphasizes that difficulty accessing proprietary cost data poses an important
challenge for TCO empirical application (Ellram, 1995). She further points out that application of
TCO to costing for different products varies widely in her statement, “no one (TCO) model fits
all purchase situations” (Ellram and Siferd, 1998, p. 67)

2.3.7 Application of TCO
Numerous researchers demonstrate TCO application to strategic costing scenarios
among business to business (B2B) transactions (Saccani et. al. 2017). Ellram and Siferd (1998)
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reported that TCO is widely used for supplier qualification, supplier evaluation and supplier
selection. Empirical application of TCO is primarily evident among enquiry into industries
outside of apparel manufacturing including: automotive (Van Vliet et. al., 2011; Gilmore et. al.,
2013; Rusich et. al., 2015; Nilprapunt et. al., 2016), information technology (Koomey et al.,
2007; Patterson et al., 2007; Walterbusch et al., 2013), and heavy equipment purchasing
spanning several industries (Hensley. et. al., 2012; Prabhakar & Sandborn 2012).
Limited application of TCO to apparel costing is evident in both the academic and trade
literatures. Among this limited body of work, researchers adopt TCO to determine life cycle
costing (Velden, 2017). Limited application of TCO has also been noted in industries outside of
apparel, despite its usefulness in quantifying supply chain costs (Ellram & Siferd 1998; Ferrin &
Plank, 2002; Zachariassen & Stentoft Arlbjørn 2011).

2.3.8 Limitations of Total Cost Ownership (TCO)
Researchers note limitations of TCO that likely contribute to its lack of application
among industries that could otherwise benefit from the model’s capabilities. These limitations
are attributed to complex cost accounting methodologies and a lack of reliable, accessible
costing data among firms (Ellram, 1993; Ellram, 1995; Ellram & Feitzinger, 1997; Wouters et al.,
2005; Song et. al. 2007). A related shortcoming of TCO is the inherent difficulty in quantifying
non-monetary issues as supplier performances, social policies (Bhutta & Huq, 2002). An
additional widely noted limitation involves TCO reliance on high levels of trust between supply
chain partners who are required to share cost data (Ellram, 1995; Ellram & Siferd, 1998;
Zachariassen & Stentoft Arlbjørn 2011).
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The TCO requirement for reliable and valid costing data is critical to the effective
application of the model in practice. Researchers report that the quality of TCO data is an
important determinant for successful adoption and implementation of TCO (Swenson, 1995,
McGowan & Klammer, 1997, Wouters et al., 2005).

2.3.9 Total Cost of Ownership in Apparel Industries
Although a number of TCO applications are exemplified across a number of different
industrial contexts, (Ellram & Siferd 1998; Ferrin & Plank, 2002; Zachariassen & Stentoft
Arlbjørn 2011), there are almost no examples of TCO model applications in the apparel sector
mentioning robust methodology and details data source. Apparel cost models can be found in
the work of Miller & Hohenegger, 2016; Miller, 2009, 2013; Miller & Williams, 2009;) and
among non-academic entities such as the Fair Wear Foundation, Oxfam International, and the
Boston Consulting Group (BCG). None of these studies develop an in-depth analysis of cost
comparisons at the factory level for material, labor, overhead, and profit that is required to
produce a robust TCO analysis
Miller & Hohenegger (2016) outlines the methodology for labor pricing in apparel cost
models using formulas, and compares product costs for three countries (Bangladesh, China, and
Cambodia). But this study does not provide details on total product costing and data sources,
hence it is not clear if the calculations are based on data provided by any apparel factories or
estimates only. Other research by Miller (2013, 2009) explains the labor pricing methods while
calculating apparel product costs using industrial engineering principles. The author shares
several apparel product cost breakdowns with limited explanations of data sources. Although
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the topic of “living wages” in global apparel industries is mentioned in the work of Miller &
Williams (2009), their example of a fair-trade cotton t-shirt retail price breakdown includes
fabric, trimmings, tags, factory profit, FOB (Freight on Board)5, and LDP (Landing duty paid
price) without comprehensive explanations on how they are calculated. The authors briefly
note that their data are “sourced from industry” without any further details on the source of
the data or the data collection procedures. Another example is a cost breakdown of a men’s
knit shirt from the Philippines discussed in a study by Merk (2003) which also fails to provide
any comprehensive data sources.
Fair Wear Foundation (2014) developed a cost model for apparel production based on a
data from a single Macedonian factory. The study identified several cost elements up to exfactory cost (FOB) and demonstrated the methodology to calculate those elements. These
studies lack several factors required to establish a valid TCO model, including a comprehensive
data set, specific details on data collection methodologies, and inclusion of total supply chain
cost factors. Other recent studies by BCG (2017) and an Oxfam report (2017) show cost figures
for apparel produced in a global supply chain but fail to provide a robust description of the
methodology for calculations, formulas, and data sources. These studies point to the fact that
collecting such models is not only difficult, but that the data required to do so is extremely
difficult to collect and collate in a structured fashion.

5

In their paper, Miller and Williams define FOB price as the price that includes materials (fabric, accessories) and
factory overhead cost. That means FOB is the price for the t-shirt at the factory gate. However, in the apparel
industry, FOB generally means the price capturing all costs up to the exporting country shipping port. However,
FOB does not include the international shipping and logistic costs.
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Despite the challenges of data collection, we propose in our Research Question 3 that if
the elements of total cost in low-cost apparel factories can be modelled, then the true cost of
sustainable and fair apparel production in low-cost countries can be used as an input into PPGR
negotiations. Moreover, the call for increased transparency into low cost country apparel
factories is a hollow one, unless the true cost elements of doing so can be brought to the table.
Documenting the TCO of fair sustainable apparel production is at the foundation for creating a
policy debate to clarify who will cover the costs of building “truly sustainable supply chains”
(Montabon et al., 2016; Pagell and Shevchenko, 2014). An explicit TCO of low-cost country
apparel supply chains is an important first step in the move towards broad statements such as
that expressed by Pagell and Shevchenko (2014, p. 45), that “a supply chain’s social and
environmental performance as equally or more valid than economic performance”. While such
visions are important, in fact there has been very little progress in creating transparency,
including the true costs that exist in factories that produce low cost apparel for large global
brands (Montabon et al., 2016).

2.3.10 Labor Rights Standards
Global awareness of labor rights standards began to emerge in the 1990s as
corporations and brands were forced to respond to growing activism against unethical labor
conditions and human rights violations in their supply chains. As a result, firms began to engage
in efforts to establish codes of conduct to reduce reputational risks in the marketplace.
(O'Rourke., 2003; Finnegan, 2013).
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Today, numerous codes of conduct that exist among global supply chains with varying
purposes. These codes are predominantly built upon the International Labor Organization (ILO)
core labor standards and basic health & safety, wage and working hour principles (O'Rourke.,
2003). The ILO Core Labor Standard provides fundamental guidelines for labor practices
including: forced labor, child labor, discrimination, collective bargaining etc. Van Tulder and
Kolk (2001) found in their review of labor standard usage in global supply chains, that explicit
standards related to general ranges of issues are quite consistent while those related to nondiscrimination and freedom of association are comparatively less clear and therefore less
consistent (O'Rourke., 2003). As noted by O’Rourke (2003) empirical work that measures the
effectiveness of competing standards does not exist.
O’Rourke also reports that large global brands including examples such as Gap, Walmart
and H&M have developed procedures to monitor supplier compliance with their explicit codes
of conduct, through extending existing auditing resources or establishing a wholly new auditing
department. In addition, third party auditors have emerged in the U.S. and Europe which both
establish and monitor labor standards. The major U.S. organizations include: Fair Labor
Association (FLA), Social Accountability International (SAI), and the Worldwide Responsible
Apparel Production (WRAP). The prominent European third-party auditing organizations
include: Fair Wear Foundation (FWF) and Ethical Trading Initiative (ETI). O’Rourke notes that
these systems are built on ILO standards but differ in their approach to auditing, certification
and reporting system (O'Rourke., 2003).
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2.3.11 Labor Rights Violations

Despite the existence of the ILO core standards, corporate codes of conduct, and the
systems to implement and monitor these standards, worker rights violations prevail in global
apparel supply chains. Noted in both the popular and academic literatures these violations are
widespread. Boardman et. al. (2015) reported wage violations, forced overtime, false working
hour records, unsafe working conditions and pressure against collective bargaining within
global supply chains. They also note numerous examples of labor violations among major
apparel producing countries such as Bangladesh, Vietnam and Guatemala.

A series of widely publicized labor rights violations implicated major brands in the global
apparel supply chains including: Wal Mart, H&M, Sears, C&A, Gap, Kik, Dickies, Li & Fung and
additional well-known brands. Bangladesh alone experienced numerous far-reaching violations
whereby factory workers perished: The Mirpur factory fire (24 fatalities), the Spectrum factory
collapse (64 fatalities), the Garib & Garib factory fire (21 fatalities), the That’s It Sportswear
factory fire (29 fatalities), and the Tazreen Fashion Factory fire (112 fatalities). The catastrophic
collapse of the Rana Plaza factory resulted in 1,138 worker fatalities and is regarded as the
worst industrial tragedy in the two-hundred-year history of mass apparel manufacturing (Ross,
2016). The recklessness in the labor rights situation in global apparel industry has reached to
such an incredible height that three of the fourth worst industrial disaster in the history
happens within last five years, 2012-13 (Nova, 2016a).
Barrientos et. al (2007) demonstrates the differences between corporate and civil
perspectives on international labor standards by contrasting their respective goals. They point
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out that corporations value the minimum standards required to comply with codes of conduct
within existing global production systems. While the civil perspective prioritizes universal
workers’ rights as the focal outcome and advocates systematic change in production processes
to ensure safe working conditions. This research conforms to the corporate perspective in the
research design which is conceptualized within the existing global apply supply chain domain.
Due to the applied nature of the study, the corporate perspective provides the logical context
for the anticipated empirical contribution.

2.3.12 Drivers of Labor Rights Violations

The literature provides several explanations of the drivers of labor rights violations
within the global context. Among this work, the failure of appropriate oversight, a lack of
transparency and continued downward price pressure among apparel importers drive
violations. A consensus among researchers is emerging that auditing systems are failing due to
reasons including the voluntary nature of implementation and compliance among factories
(O’Rourke 1997., Locke et al 2007., Barrientos & Smith, 2007). Researchers clearly
demonstrated this failure by pointing out that both Tazeen Fashion, Bagladesh and Ali
Enterprise, Pakistan passed audits shortly before disastrous factory fires (Nova & Wegemer,
2016d; Walsh & Greenhouse, 2012a, 2012b).

Anner’s (2013) work demonstrates the critical impact of price pressure on the incidence
of labor violations. His 2012 inquiry identified a 48 percent decrease in the real dollar price per
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square meter of U.S. apparel imports based on OTEXA data representing the top 20 exporters
from 1989-2010. He noted that the CIRI labor rights scores decreased during the same period
and worker wages remained flat or decreased between 2001 and 2010. Anner’s work also
demonstrates a departure from existing enquiry that focuses primarily on factories as the
source of violations (e.g., Yardley 2012, Clifford and Greenhouse 2013). He suggests that
violations originate from the nature of business models commonly adopted by multinational
brands seeking increasingly lower costs and are therefore identifiable and predictable. Locke
(2013) concurs with Anner by citing price pressure and short delivery schedules as drivers of
factory compliance failures.
Trade data along with recent history support the idea that price competition drives
labor rights violations in Bangladesh. According to the ILO (2015) Bangladesh pays the lowest
annual wages globally with an average $68USD per month, and the country represents one of
the most popular sourcing destinations for western brands (Berg et al., 2017). The country’s
apparel industry also experienced two of the fourth largest industrial accident in history (Nova,
2016a).

2.3.13 Determining the Cost of Labor Rights

To date, very limited extant of research considers the cost of fair labor practices among
factories. The relevant work that has been undertaken focuses primarily on the provision of
living wages (e.g., Ford, 2017, FLA, 2016, ETI, 2015, CCC, 2014, FWF, 2014). Research efforts to
identify costs associated with workplace safety and other labor rights elements are not evident
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in the academic or trade literatures. Emerging efforts to associate cost with Social Life Cycle
Assessment may inform labor rights costing in the future as this line of enquiry gains critical
mass (Mattioda., 2015; Velden 2017).

Barrientos et. al (2007) demonstrates the differences between corporate and civil
perspectives on international labor standards by contrasting their respective goals. They point
out that corporations value the minimum standards required to comply with codes of conduct
within existing global production systems. While the civil perspective prioritizes universal
workers’ rights as the focal outcome and advocates systematic change in production processes
to ensure safe working conditions. This research conforms to the corporate perspective in the
research design which is conceptualized within the existing global apply supply chain domain.
Due to the applied nature of the study, the corporate perspective provides the logical context
for the anticipated empirical contribution.

2.4 METHODOLOGY
The methodology for building the Responsible TCO model exploits both primary and
secondary data to develop a model that is useful in addressing cost of responsible apparel
production in global apparel supply chains. The research objectives are achieved through three
steps in the methodology. First, the responsible apparel production standards are identified &
quantified, and subsequently incorporated into the TCO model. After that, the RTCO is
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demonstrated using factory data from Bangladesh. Procedures for model construction and
integration are also described in the section that follows.
2.4.1 Responsible Production Standard for TCO Model

Existing labor standards from non-governmental organizations (i.e., SA8000, BSCI, ETI,
FWF, WRAP, Accord, Alliances safety audit system) and corporate codes of conduct (i.e., Nike)
provide the initial data used to establish a working set of responsible labor standards. These
standards were further reviewed for applicability to apparel production. A resulting set of
responsible labor standards was constructed with the goal of implementing the minimum
provision of responsible labor practices in apparel production. The adopted responsible labor
standards incorporate eight domains which correspond to ILO core standards and conventions:
force labor, child labor, compensation, non-discrimination, working hour, freedom of
association, health & safety, disciplinary action (Appendix D). Minimum refers to the factory’s
most conservative provision of actions required to ensure worker rights. To identify and
quantify the minimum cost bearing actions associated with adherence to labor standards, this
study refers to a relevant Delphi study of experienced auditors in Bangladesh (Hasan et al.,
working paper).

2.4.2 Contribution of Responsible Production Standard on Factory Cost

Through the referenced Delphi study, each chapter of the adopted labor standards were
examined to identify the potential actions that can be undertaken by factories to comply with
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its articulated standard. This method identified the opinion of highly experienced Bangladeshi
social compliance auditors about the required cost-bearing actions of the factories to
implement the responsible production standard at the factory level. The method captured and
filtered the auditor’s opinion in two-stage to achieve a potential agreement among the auditors
on the factory actions. This auditor’s insight informs this study the potential set of actions at
the factory level to implement the labor standard which is crucial to calculate the TCO of
responsible apparel production (Table 2.1)
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard

Actions to Ensure StandardsAuditors Opinion (N=15)
1. Forced Labor
 Skilled factory compliance
1.1. There is no use of forced, prison, indentured, bonded and human resource (HR)
or trafficked labor. (ILO Conventions 29 and 105)
team
1.2. Worker are not required to lodge "deposits" or their  Adopting no force labor
identity papers with their employer and are free to leave policy
their employer after reasonable notice.
 Include no force labor
policy in employee handbook
 Communicating the policy
with workers through
visualization, posturing,
announcement etc.
 Skilled factory production
planning & industrial
engineering team
 Conducting awareness
training for worker and midmanagement (e.g. supervisor)
 Conducting training for HR
& compliance team
knowledge building
 Implementing an effective
grievance mechanism,
grievance analysis, and actions
taken/record by HR team
 All overtime hours are
record through a fair &

Contribution on Factory Cost
 Factory compliance and human
resource (HR) team
 Subscribe third party consulting
service for management training,
policy adoption, communication,
employee handbook, capability
training
 Industrial engineering team
 Training operation cost
 Fair overtime recording and
payment at legal rate
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard

2. Child Labor
2.1 Supplier do not hire direct or indirect employee
below the minimum age of completion of compulsory
schooling as defined by law, which shall not be less than
15 years (ILO Convention 138), unless the exceptions
recognized by the ILO apply.
2.2 Supplier must establish robust age-verification
mechanisms as part of the recruitment process, which
may not be in any way degrading or disrespectful to the
worker. The supplier must have official documents
proving the age of all employees.
2.3 Supplier do not expose young workers (between the
legal minimum age or 15 and 18) to any situations – in or
outside of the workplace – that are hazardous or unsafe
to their physical and mental health and development.
(ILO Convention 182) No Night Duty

Actions to Ensure StandardsAuditors Opinion (N=15)
reliable mechanism and paid
at premium rate
 Skilled factory compliance
and HR team
 Adopting no child labor
policy
 Include no child labor
policy in employee handbook
 Building recruitment policy
with respectful age
verification methods and
include in employee handbook
 Communicating the policy
with workers through
visualization, posturing,
announcement etc.
 Regular training of HR team
and relevant production team
(e.g. Supervisor) on proper
recruitment
 Supervisor and manager
need effective training for not
recruiting young worker in
hazardous or unsafe work
 Well paid doctor & nurse to
check worker age neutrally
during recruitment

Contribution on Factory Cost

 Factory compliance and human
resource (HR) team (same team as
before)
 Subscribe third party consulting
service for management training,
policy adoption, communication,
employee handbook, capability
training (same subscription as
before)
 Industrial engineering team (same
team as before)
 Training operation cost
 Fair overtime recording and
payment at legal rate
 Medical team & facility (doctor &
nurse)
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard

Actions to Ensure StandardsAuditors Opinion (N=15)
 Doctors dedicated space in
factory premise
 Proper age-verification
documents checking during
recruitment

Contribution on Factory Cost

3. Compensation
3.1 Wages and benefits paid for a standard working week
meet at least legal or industry minimum standards and
always be sufficient to meet basic needs of workers and
their families and to provide some discretionary income.
(ILO Conventions 26 and 131)
3.2 Workers are provided with written and
understandable Information about their employment
conditions in respect to wages before they enter
employment and about the particulars of their wages for
the pay period concerned each time that they are paid.
3.3 All Overtimes are reimbursed at a premium rate as
defined by national law or established by a collective
bargaining agreement. In countries where a premium
rate for overtime is not regulated by law or there is no
collective bargaining agreement, personnel shall be
compensated for overtime at the organization’s premium
rate or at a premium rate equal to prevailing industry
standards, whichever is higher (which is recommended
to be not less than 125% of the regular rate of pay -ETI)

 Skilled factory compliance
and HR team
 Pay gradewide legal
minimum wage to monthly &
daily workers
 Reliable & fair (e.g. digital)
attendance system: enter &
exit recorded and making
regular analysis
 Paying overtime at
premium rate based on
Bangladesh law
 Skilled factory production
planning & industrial
engineering team
 Implementing an effective
grievance mechanism,
grievance analysis, and actions
taken/record by HR team
 Worker skilled matrix
linked to worker grade

 Factory compliance and human
resource (HR) team (same team as
before)
 At least legal Minimum wage is
paid to 100% workers
 Fair overtime recording and
payment of legal minimum overtime
rate to 100% workers and other
benefits
 Industrial engineering team (same
team as before)
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard

Actions to Ensure StandardsAuditors Opinion (N=15)
 Implement an effective
worker promotion mechanism
linked to their skills
 Payment of all legal
benefits as annual leave,
festive bonus, maternity
benefits etc.
 Payment of group
insurance and health
insurance
 No unauthorized deduction

Contribution on Factory Cost

4. Non-Discrimination:
4.1 Supplier do not engage in or support discrimination in
hiring, remuneration, access to training, promotion,
termination or retirement based on race, national or
territorial or social origin, caste, birth, religion, disability,
gender, sexual orientation, family responsibilities, marital
status, union membership, political opinions, age or any
other condition that could give rise to discrimination.
4.2 Supplier do not subject personnel to pregnancy or
virginity tests under any circumstances.

 Skilled factory compliance
and HR team
 Adopting antidiscrimination policy in hiring,
training, promotions
 Include anti-discrimination
policy in employee handbook
 Communicating the policy
with workers through
visualization, posturing,
announcement etc.
 Conducting awareness
training for worker and midmanagement (e.g. supervisor)

 Factory compliance and human
resource (HR) team (same team as
before)
 Subscribe third party consulting
service for management training,
policy adoption, communication,
employee handbook, capability
training (same subscription as
before)
 Training operation cost
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard

Actions to Ensure StandardsContribution on Factory Cost
Auditors Opinion (N=15)
 Conducting training for HR
& Compliance team
knowledge building
 Implementing an effective
grievance mechanism,
grievance analysis, and actions
taken/record by HR team

5. Freedom of Association
5.1 Worker, without distinction, have the right to join or
form trade unions of their own choosing and to bargain
collectively. (ILO Conventions 87 and 98). The employer
adopts an open attitude towards the activities of trade
unions and their organizational activities.
5.2 Supplier do ensure that union members,
representatives of workers and any engaged in
organizing workers are not subjected to discrimination,
harassment, intimidation or retaliation for being union
members, representative(s) of workers or engaged in
organizing workers, and that such representatives have
access to their members in the workplace. (ILO
Convention 135 and Recommendation 143)
5.3 Supplier do ensure an effective mechanism is in place
to address any workplace grievances.
5.4 In Situations in which the right to freedom of
association and collective bargaining are restricted under
law, facilitate parallel means of independent and free
association and bargaining for all workers. Workers'

 Skilled factory compliance
and HR team
 Recognizing the worker
rights for collective bargaining
and forming unions
 Include union rights
recognition in employee
handbook
 Conducting awareness
training for worker and midmanagement (e.g. Supervisor)
 Supporting the
representative’s election
process

 Factory compliance and human
resource (HR) team (same team as
before)
 Subscribe third party consulting
service for management training,
policy adoption, communication,
employee handbook, capability
training
(same subscription as before)
 Training operation cost
 Union election cost

82

Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard
representatives are not being the subject of
discrimination and shall have access to all workplaces
necessary to carry out their representation functions.
(ILO Convention 135 and Recommendation 143)
6. Working Hour
6.1 Supplier do comply with applicable laws, collective
bargaining agreements (where applicable) and industry
standards on working hours, breaks and public holidays.
The normal work week, not including overtimes defined
by law but do not exceed 48 hours.
6.2 All overtime is voluntary. Overtime is used
responsibly, taking into the extent, frequency and hours
worked by individual workers and the workforce as a
whole. It is not used to replace regular employment.
6.3 The total hours worked in any seven-day period do
not exceed 60 hours
6.4 Worker is provided with at least one day off following
every six consecutive days of working. Exceptions to this
rule apply only where National law allows work time
exceeding this limit; and A freely negotiated collective
bargaining agreement is in force that allows work time
averaging, including adequate rest periods.

Actions to Ensure StandardsAuditors Opinion (N=15)

Contribution on Factory Cost

 Skilled factory compliance
and HR team
 Reliable & fair (e.g. digital)
attendance system: enter &
exit recorded and need
regular analysis
 Paying overtime at
premium rate based on
Bangladesh law
 Conducting awareness
training for worker and midmanagement (e.g. supervisor)
 Skilled factory production
planning & industrial
engineering team
 Efficient production
planning
 Implementing an effective
grievance mechanism,
grievance analysis, and actions
taken/record by HR team
 Worker service book

 Factory compliance and human
resource (HR) team (same team as
before)
 Fair overtime recording and
payment of legal minimum overtime
rate to 100% workers and other
benefits
 At least legal Minimum wage is
paid to 100% workers
 Industrial engineering team (same
team as before)
 Training operation cost
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard

Actions to Ensure StandardsAuditors Opinion (N=15)
7. Health & Safety
 Skilled compliance team to
7.1 A safe and hygienic working environment is provided, work in occupational health &
bearing in mind the prevailing knowledge of the industry safety (OHS)
and of any specific hazards. Adequate steps are taken to  Factory comply with Accord
prevent accidents and injury to health arising out of,
& Alliance fire, electrical, and
associated with, or occurring in the course of work, by
building safety standard
minimizing, so far as is reasonably practicable, the causes  Each worker receives basic
of hazards inherent in the working environment. This
health & safety training
include a wide variety of requirements, such as, the
 Providing emergency
availability of clean drinking water (at no charge to
medical facility to all workers
workers), adequate medical resources, fire exits and
with doctor & nurse
safety equipment, well-lighted and comfortable
 Providing clean drinking
workstations, clean restrooms, suitable spaces for meal
water, canteen, toilet facilities
breaks, safe food storage area, effective Personal
to all workers
Protective Equipment (PPE) to all workers free of charge.  Providing personal
7.2 Supplier do provide to personnel, on a regular basis,
protective equipment (PPE) to
effective health and safety training, including on-site
all workers
training and, where needed, job-specific training. Such
 Skilled maintenance team
training is repeated for new and reassigned personnel,
 Safety license cost (fire
where incidents have occurred, and when changes in
license, boiler certificate)
technology and/or the introduction of new machinery
present new risks to the health and safety of personnel.
7.4 Supplier appoint a senior management
representative to be responsible for ensuring a safe and
healthy workplace environment for all personnel and for
implementing this Standard’s Health and Safety
requirements.

Contribution on Factory Cost
 Factory compliance team (same
team as before)
 Subscribe third party consulting
service for OHS training
 Cost of compliance to Accord &
Alliance fire, electrical, and building
safety standard
 Medical team & facility with
doctor & nurse (same team as
before)
 Training operation cost
 Cost of basic amenities- clean
drinking water, canteen, toilet
facilities to all workers
 Providing personal protective cost
 Maintenance team
 Cost of safety license (fire license,
boiler certificate)
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard
7.5 Supplier do establish documented procedures to
detect, prevent, minimize, eliminate or otherwise
respond to potential risks to the health and safety of
personnel. Supplier do maintain written records of all
health and safety incidents that occur in the workplace
and in all residences and property provided by the
organization, whether it owns, leases or contracts the
residences or property from a service provider.
7.6 Worker have the right to remove themselves from
imminent serious danger without seeking permission
from the organization
8. Disciplinary Practices:
8.1 Supplier do not allow any behavior that is
threatening, abusive, exploitative or sexually coercive,
including gestures, language and physical contact, in the
workplace and in all residences and property provided by
the organization, whether it owns, leases or contracts the
residences or property from a service provider.
8.2 All disciplinary procedures are established in writing
and are to be explained verbally to workers in clear and
understandable terms.

Actions to Ensure StandardsAuditors Opinion (N=15)

Contribution on Factory Cost

 Skilled factory compliance
and HR team
 Adopting disciplinary
practice policy and include in
employee handbook
 Include disciplinary practice
policy in employee handbook
 Communicating the policy
with workers through
visualization, posturing,
announcement etc.
 Conducting awareness
training for worker and midmanagement (e.g. Supervisor)

 Factory compliance and human
resource (HR) team (same team as
before)
 Subscribe third party consulting
service for management training,
policy adoption, policy
communication, employee
handbook, capability training (same
subscription as before)
 Training operation cost
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Table 2. 1: Labor rights standards developed for Responsible TCO model
Standard

Actions to Ensure StandardsContribution on Factory Cost
Auditors Opinion (N=15)
 Conducting training for HR
& Compliance team
knowledge building
 Implementing an effective
grievance mechanism,
grievance analysis, and actions
taken/record by HR team
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2.4.3 Application of the RTCO Model for a Set of Sample Suppliers in Bangladesh (N=9)

Sample Factory

The sample for the study consists of active Bangladeshi apparel factories that supply
market-leading multinational apparel and retail brands. Bangladesh is an appropriate sampling
frame for the study given its global prominence in low-cost apparel production. From June
2016 to June 2017 Bangladesh exported $28 billion in apparel, making the country the second
largest apparel exporter after China (WTO, 2017). In 2017, apparel accounted for more than 81
percent of Bangladeshi exports. The apparel industry employs approximately four million
workers, among which 80 percent are women (BGMEA, 2017). Despite positive economic
impacts, the Bangladeshi apparel industry is criticized for negative impacts such as labor rights
violations, following the Rana Plaza collapse which is attributed to downward price pressure in
the industry (Anner, 2013; Guardian, 2014; Wieland & Handfield, 2014). By creating visibility
into the true operating costs that exist within Bangladeshi factories, a more robust context for
discussing sustainable policies for garment production in the global mass market for apparel is
supported.
Due the developing Bangladeshi economy, reliable industry statistics for evaluating the
country’s apparel industry structure do not exist. Several public and private organizations track
the number of Bangladeshi apparel factories. For example, in 2017 the Bangladesh Garments
Manufacturers and Exporters Association (BGMEA) reported 4,482 active non-knitwear
garment factories in operation and the Bangladesh Knitwear Manufacturers and Exporters
Association (BKMEA) reported 2,030 knit garment factories in operation. The Center for Policy
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Dialogue (CPD) in Bangladesh recently reported 3,856 active apparel factories. However, the
organization cautioned that these data, compiled from secondary sources, were in need of
refinement. This lack of reliable industry intelligence is highlighted in the recent conflicting
accounts over the number of factories operating in Bangladesh (Anner et al., 2016; Labowitz &
Baumann-Pauly., 2015). From a sampling perspective, a structural understanding of the
industry is difficult to specify.
To generate a sample pool for the research, potential factories were identified and
contacted through a major European apparel retailer. The retailer provided multiple personnel
with factory contacts to assist in the recruiting effort. This firm is a global retailer, with more
than one thousand stores worldwide.
An initial group of 50 factories were contacted and agreed to participate in the study, on
the condition that researchers provided a non-disclosure agreement for their data. At this
point, each factory was screened to ensure the availability of a minimum of one year of detailed
factory operating expenses for the most recent calendar year (June 2016-2017). To select
specific participants for the research, several criteria were applied to the 50 factories. Cotton tshirts were selected as the focal product for building the TCO based on their production
requirements and output. In this manner, each factory included in the sample was requested to
identify cotton t-shirts that were produced using a similar process. The researchers worked
with the retail suppliers to identify factories that produced comparable t-shirts for a single,
global brand. Nine factories were identified that met the inclusion criteria. Though analysis of
sample representativeness is problematic without consistent industry data, based on CPD
reports (CPD RMG Study 2017) the nine factories ranked among the top fifty percent in the
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country based on the total number of workers. Additionally, as suppliers for top global brands,
the nine factories likely represent relatively large firms among the Bangladeshi industry. For the
analysis, the factories are distinguished by total number of workers into three ordinal
categories: small, medium, and large (table 2). To protect factories’ privacy, each respondent is
referred to henceforth as factory one (F1) to factory nine (F9).

Table 2. 2: Final Factory Sample (N=9)
Factory Size
Large

Factory ID

More than F1
3000
F2
workers
F3
Medium 1500-3000 F4
workers
F5
F6
Less than F7
1500
Small
F8
workers
F9
1 Export Processing Zone

Location
Gazipur, Dhaka
Chittagong EPZ
Gazipur, Dhaka
Gazipur, Dhaka
Gazipur, Dhaka
Saver, Dhaka
Gazipur, Dhaka
Narayanganj
Mirpur, Dhaka

Located at
EPZ1?
NO
YES
NO
NO
NO
NO
NO
NO
NO

Public or
Private
Private
Private
Private
Private
Private
Private
Private
Private
Private

Sample Product

A basic 100 percent cotton t-shirt was designated as the unit of analysis to build the TCO
(HS code: 61091000). The rationale for using a t-shirt to build the TCO was primarily due to the
wide distribution of t-shirts in global markets as well as the straightforward production
requirements. As stated in the sampling procedure, the availability of comprehensive costing
data for t-shirts among the nine factories also supports this decision. Over the past three years,
cotton t-shirt exports accounted for a significant proportion (22.0%) of Bangladeshi apparel
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industry output (table 3). Technical specifications for the t-shirt used to generate the TCO are
listed in Appendices B.
Table 2. 3: Product Selection for TCO
Product

HS Code

t-shirts, singlets & 61091000
other vests, knitted or
crocheted, of cotton

Export Year
2016-17
2015-16
2014-15

Export in Billion
US$
5.861
6.118
6.064

% of total
apparel export
23%
22%
22%

Data Collection & Calculations

Data for the study were captured between June 2016 and June 2017. Each factory
provided cost breakdown data (CBD) for their t-shirt production for the period beginning
January 2017 and ending June 2017 (Appendix C). The production cost data are valid under the
certain business terms among brand and the factories. The CBD data reflects costs associated
with materials and production within each factory. Note that costs associated with materials
(fabric and accessories) are generated outside of the factory by external mills appointed by the
brand. As a result, the values associated with accessories is constant across suppliers (N=9).
While the fabric cost per kg (kilogram) is constant across suppliers (N=9), it varies at the factory
level based on the amount of fabric required to produce a single t-shirt in each factory. The cost
of making a t-shirt at the factory level is a function of standard allowed minutes (SAM), factory
production efficiency percentage, and factory price per minute (PPM). Each of these elements
required supplemental data for calculation from the factories. Data for these calculations were
provided by the factories except for SAM which required data from the Generalized Sewing
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Database (GSD6) for quantification. To quantify SAM, factory production efficiency percentage,
and factory price per minute, a series of calculations were required (shown in Appendix C). The
cost of responsible production standard for each factory is calculated based on the Delphi study
cost bearing actions and the details data source for that calculations is in table 5. Following
identification and calculation of the cost elements, the data were reviewed and cross-checked
with purchasing and technical personnel from the partner brand to ensure accuracy.
Additionally, logistic and duty costs associated with the t-shirt were collected from
suppliers and the brand. Each brand’s local office costs associated with the t-shirt purchase was
also collected from the brand purchasing team. Table 3 shows the list of formulas used to
calculate the cost elements of the TCO.

6

http://www.gsdhq.com/
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Table 2. 4: Formulas for TCO Calculations
TCO Elements
Materials cost
Yarn cost per t-shirt
Knitting cost per t-shirt
Dyeing cost per t-shirt
Finishing cost per t-shirt
Process wastage cost per tshirt
Fabric cost per t-shirt
Accessories cost per t-shirt
Cut & Sew cost
Responsible Cost of making*
Logistic cost
Logistic cost per t-shirt

Formula for Calculation
yarn cost per kg * consumption per t-shirt in kg
knitting cost per kg fabric * consumption per t-shirt in kg
dyeing cost per kg fabric * consumption per t-shirt in kg
finishing cost per kg fabric * consumption per t-shirt in kg
wastage cost per kg fabric * consumption per t-shirt in kg
(yarn + knitting + dyeing + finishing + wastage) cost per t-shirt
(accessories + trimmings + packaging) cost per t-shirt
(SAM * responsible factory price per minute)/ factory
production efficiency percent
(local transportation + customs duty & documentations +
international shipping + import duty) cost per pc of t-shirt

Buyer in country administrative cost
Local office cost per t-shirt
t-shirt FOB7 in USD * 5.0%
*NOTE: Cost of making requires additional calculations.
 SAM = Provided directly by GSD through factories & brand
 Factory production efficiency (%) = (SAM of the t-shirt from GSD/ time estimated to
produce the t-shirt in factory) %
 Factory responsible price per minute = total annuals responsible price of the factory/total
annual working minutes
 Total annuals responsible price of the factory = total annuals responsible cost of the factory
+ factory profit
 Total annuals responsible cost of the factory = total direct labor cost + overhead cost + cost
of responsible production standard implementation at factory
 Direct labor cost = worker wage + overtime + any other allowance
 Overhead cost = indirect labor cost + other production & non-production overhead
 Cost of responsible production standard = cost of implementation of labor standard
chapter 1-8 at the factory

7

FOB = Freight on Board
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Table 2. 5: Source of different labor rights implementation cost
Cost Elements
Bangladesh legal minimum wage
Bangladesh legal minimum overtime
rate
Salary of human resource team,
compliance team, medical team,
medical facilities, industrial engineer
team, maintenance team
Cost of pure drinking water, canteen
facilities, personal protective
equipment,
Cost to comply Accord or Alliances Fire,
Electrical and Building Safety Standards
Third party consulting services for no
force & child labor, non-discrimination,
disciplinary action, OHS training

Sources
Government of the People's Republic of
Bangladesh Ministry of Labor and Employment.
Thursday, December 5, 2013
http://www.bgmea.com.bd/site/circulardetail/389
9-sample factory survey

9-sample factory survey

Remediation Financing in Bangladesh’s ReadyMade Garment Sector, June 2016
Factory Pricing Structure, Better Work,
www.betterwork.org
Reed Consulting Firm, Bangladesh,
reedconsultingbd.com
Training operation cost
9-sample factory survey
Union election cost
Bangladesh Labor Foundation
Cost of safety license (fire license, boiler 9-sample factory survey
certificate)

Analysis

Following the guidelines of Ellram (1995), a dollar-based approach was used in
constructing the TCO model for t-shirts. The TCO calculations were designed to capture the cost
paid by the brand to their suppliers for a finished t-shirt (per piece in FOB USD) and then
extended to logistics and brand local office costs to derive the total supply chain cost. Then the
cost of compliance to the responsible production standard is calculated using the different data
source and the Delphi cost bearing actions of each chapter.
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The cost elements were integrated into a single model and subsequently compared to
the relevant costing study in the global apparel context (Fair Wear Foundation 2014) to
examine structure. The fabric cost per t-shirt, cost of making per t-shirt, logistics cost, and
brand local office cost all require multiple inputs to produce a final calculation, and these have
all been integrated in the TCO analysis. The accessories cost presented in the model is constant
and does not vary.
After initial completion of the TCO results, the output was presented in a spreadsheet
format with clear access to formulas and submitted (individually) for review to the nine
participating factories and the brand. Several iterations between researchers and factory
personnel (N=9) and the brand were undertaken to edit initial TCO cost calculations particularly
such parameters as price per minute and production efficiency. The final TCO was integrated by
combining the material costs, cut and sew costs, logistics costs, and the local office cost.

2.5 RESULTS

The data were combined and integrated to develop the TCO analytical estimates with
material, cut and sew, logistics and local office costs delineated. The cut and sew costs which
constitute the Cost of Making (CM), provides the central output of interest in the study and
requires extensive calculation and validation among the participating factories (see
Methodology). The comprehensive dollar based TCO values for cotton t-shirt production among
the nine Bangladeshi factories are presented in Table 6.
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Table 2. 6: Responsible Total Cost of Ownership for t-Shirt Production among Bangladeshi Sample (N=9)
TCO Elements

Large Factory (F1-F3)
F1
F2
F3

Medium Factory (F4-F6)
F4
F5
F6

Small Factory (F7-F9)
F7
F8
F9

Materials Cost
Yarn Cost per t-shirt
Knitting Cost per t-shirt
Dyeing Cost per t-shirt
Finishing Cost per t-shirt
Fabric Cost per t-shirt

$0.79
$0.08
$0.42
$0.09
$1.39

$0.82
$0.08
$0.44
$0.09
$1.43

$0.80
$0.08
$0.43
$0.09
$1.40

$0.80
$0.08
$0.43
$0.09
$1.40

$0.83
$0.09
$0.44
$0.09
$1.45

$0.79
$0.08
$0.42
$0.09
$1.39

$0.76
$0.08
$0.40
$0.09
$1.33

$0.79
$0.08
$0.42
$0.09
$1.39

$0.79
$0.08
$0.42
$0.09
$1.39

Accessories Cost per t-shirt

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

$0.47

Cut and Sew Cost
Cost of Making (CM) per t-shirt

$0.45

$0.39

$0.43

$0.45

$0.53

$0.50

$0.60

$0.46

$0.45

Brand in Country Cost
Brand local office fee per t-shirt

$0.12

$0.11

$0.12

$0.11

$0.12

$0.11

$0.12

$0.11

$0.11

Logistics and Duty Cost
Local transportation
Export duty and documentations
International shipping
Import Duty
Logistics cost per t-shirt

$0.01 $0.00 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01 $0.01
$0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001 $0.001
$0.04 $0.04 $0.04 $0.04 $0.04 $0.04 $0.04 $0.04 $0.04
$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
$0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03 $0.03

Total Cost of Ownership of t-shirt (US$)

$2.45

$2.43

$2.45

$2.47

$2.60

$2.51

$2.55

$2.47

$2.45
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The TCO model results show that an average total cost per unit is $2.49 (range: $2.43 $2.60 per unit). In terms of factory size, a stable pattern of production costs related to total
number of workers was not apparent from the data. The average TCO for large factories (more
than 3,000 workers) was $2.44, medium factories (1,500-3,000 workers) $2.53, and small
factories (less than 1,500 workers) $2.49 (Figure 1). We noted that the standard cost appeared
to be more consistent among large factories relative to medium and small factories.

Small
Factories

F9
F8
F7

$2.45
$2.47
$2.55

Medium
Factories

F6
F5
F4

$2.51
$2.60
$2.47

Large
Factories

F3
F2
F1

$2.45
$2.43
$2.45

$0.00 $0.20 $0.40 $0.60 $0.80 $1.00 $1.20 $1.40 $1.60 $1.80 $2.00 $2.20 $2.40 $2.60 $2.80
Fabric

Accessories

Cost of Making

USD$

Brand local office fee

Logistic & Duty

Figure 2. 1: Responsible TCO for Sample Factories (N=9)

Material costs including fabric and accessories accounted for 75 percent (on average) of
the total t-shirt cost while cut and sew costs, brand in-country costs and logistics costs
accounted for a significantly smaller proportion of the TCO (Figure 3). Though the fabric cost
(yarn, knitting, dying, finishing) per kilogram was constant across the sample factories (N=9),
this cost varies based on unique consumption factors associated with each factory (Table 6).
The average fabric cost per factory was $1.39 (range: $1.33-$1.45). The sample factories do not
exhibit a consistent pattern of fabric consumption based on factory size. However, the smaller
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factories in the sample appeared to have lower consumption costs compared to the larger
factories (table 7). Note that the accessories cost was constant across the factories ($0.47)

Responsible TCO of t-shirt

$3.0
$2.5

0.4

$0.11

$0.03

0.47

$2.0

0.43

$1.5
$1.0

0.08

$0.80

0.09
$2.49

0.08

$0.5
$0.0

Yarn

Knitting

Dyeing

Finishing

Accessories

Cost of
Making

Cost of
Labor Rights

Brand Local
Office Fee

Logistic
& Duty

Responsible
TCO

Figure 2. 2: Average t-shirt Responsible TCO

An incredible statistic was that the Cost of Making (CM) was on average only 19 percent
of t-shirt production TCO. The average CM per t-shirt was approximately $0.48 (range: $0.39$0.60). The CM calculation relies on three inputs: SAM data, factory efficiency, and price per
minute. The SAM measure is constant while the latter two measures vary by factory. The
average factory efficiency among the sample is 73 percent (range 62%-87%), while the average
factory price per minute (PPM) is $0.045 (range: $0.039-$0.051) (Table 5).
The additional TCO costs originating from the brand’s in-country expenditures account
for 4.4 percent of the total. Logistics costs including local transportation, import and export
duties, documentations, and international shipping represented only 1.2 percent of the TCO.
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The sample data was for import destinations exclusively within the European Union, with which
Bangladesh maintains duty-free status, hence the duty values of zero.
Table 2. 7: Factory Operation data
Factory Efficiency (%) *
Factory
Price
Minute (USD$) *

F1
77

F2
79

F3
83

F4
87

F5
64

F6
64

F7
62

F8
73

F9
72

Per 0.045 0.039 0.051 0.051 0.043 0.041 0.048 0.043 0.043

Fabric Consumption to
230
237
233
233
240
230
220
230
230
make a t-shirt (gm)
*Calculations for Factory Efficiency and Factory Price Per Minute are presented in Appendix C
The cost of making (CM) element includes numerous inputs related to overall factory
operations (e.g., wages, salaries, overhead) as well factory profit. Note that CM does not
constitute, but rather contributes, to total factory profit for the t-shirt. Based on the TCO, the
CM contributes 20 percent to factory profit on a t-shirt ($.10). Further discussion of this result
with the participants revealed that factories tend to derive hidden profits from material costs
and consumption. Therefore, the actual profit per t-shirt is higher, potentially ranging from 20

T-shirt Responsible TCO of 9-Factory
3.00
2.50
2.00
1.50
1.00
0.50
0.00
F1

F2

F3

F4
FOB

F5

F6

F7

F8

F9

Cost of Labor Rights

Figure 2. 3: Responsible TCO for Sample Factories (N=9)
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to 30 cents, based on estimates given by the respondents. The adjusted CM estimates agree
with past research on t-shirt costing in Macedonia that suggests factory profit margins ranging
from 10-15 percent of the FOB (Fair Wear Foundation, 2014).
The additional cost to comply with responsible production condition is higher in case of
small factory than the larger one (Figure 3). While the average increment is $0.047 for large
factory group, it is $0.11 for small factory group. For small factory, a high investment to comply
with labor rights standards (table 1) with relatively lower number of workers contribute to
relatively higher factory overhead and ultimately the increased factory PPM and the TCO. It is
important to note here that, two of the factories in our sample (F1 & F7) provides on average
5% higher than the minimum wages. That shows that in few segments these factories labor
standards are above the stated standard in this research (table 1)

2.6 DISCUSSION
Factory fabric consumption cost for t-shirt production was found to vary significantly
among the factories in our sample. A factory’s fabric consumption depends upon its technical
capabilities including effective use of skilled labor and machinery. The consumption findings as
they relate to company size are contrary to prior thinking that larger companies are more
efficient. In fact, the smaller companies in the sample had lower consumption costs compared
to their larger counterparts. The consumption measures may have been influenced by a factory
practice whereby profits are hidden in fabric consumption costs.
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Production efficiency is also a function of technical capability (Appendix C). Production
efficiency does not suggest a consistent pattern related to factory size (Table 7). According to
Te Velde (2014) the average overall garment factory efficiency in Bangladesh (45%) is
comparatively lower than those reported for the sample (62%-87%) indicated higher
efficiencies across the board for the participant factories. Though the efficiencies used in TCO
calculations represents the production efficiency for the t-shirt, not the overall factory
efficiencies. Factories within the sample differed in terms of their t-shirt production
experience. Based on the data, factories with longer histories of t-shirt production tend to
enjoy higher efficiencies regardless of size (e.g., F4 has been producing this t-shirt for four
consecutive years). The TCO calculation also use the current t-shirt production efficiency, any
impact on production efficiency due to the implementation of the responsible production
standard is not considered in the TCO calculation.
Factory price per minute (PPM) is the ratio of total factory operation cost at responsible
condition to total active minutes of operation over a year in this study. Therefore, PPM largely
depends on total factory operating efficiency and cost structure. In general, smaller factories
suggest relatively lower PPM values compared to medium and larger factories. Higher PPM
costs among the larger factories are logically driven by higher management salaries, higher
wages (labor costs), and higher maintenance costs typical to scale. Among the sample factories,
the PPM largely varied based on the increased operating cost to implement the referred
responsible production standard. The responsible operating cost includes factory regular
operating cost and additional cost required for the factory to implement the labor standard.
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Additional data for the average logistics and duty costs, and brands local office fee facilitates
holistic interpretation of the TCO elements in the context of apparel export from Bangladesh.
Logistics and duties include transportation costs, duties and brand in-country costs, which
account for 1 percent of the average responsible TCO. Additionally, the brands local office fees
are on average 4.4 percent of the responsible TCO.
The TCO also generates an additional insight about the factory operating expense (Fig
4). The top three contributors to the average expense of the responsible factory are: wages
(40.0%), financial cost (20.0%), and depreciation (12.0%) which accounts for 72 percent of the
total factory expenditure. The elements that constitute the remaining proportion of the factory
expenses are general (7.0%), transportation (5.0%), commercial (3.0%), maintenance (4.0%),
utility and consumables (4.0%), and health & safety (5.0%)

AVERAGE RESPONSIBLE FACTORY EXPENSE DISTRIBUTION
General, 7%
Transportation, 5%
Commercial, 3%
Maintenance, 4%
Utility &
Consumable, 4%

Wage, Overtime,
Salary, 40%

Health & Safety, 5%

Financial cost, 20%
Depreciation, 12%

Figure 2. 4: Average Responsible Factory Expense
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2.6.1 Cost Component for Responsible Production Standard

The Delphi study identifies the relevant and specific cost bearing actions for each
chapter of the labor rights standard for this study. Each of these costs contribute to the
responsible TCO for the nine Bangladeshi factories. Among the labor rights chapters:
compensation, working hours, health & safety represent the primary contributors to cost for
the RTCO. The following sections focus on each standard. In several cases, more than one
chapter is discussed based on the natural relationship between these standards in practice.

Child & Forced Labor

The level of conformity of the sample factories to the cost-bearing actions of the no
child and forced labor standard from the Delphi study are evaluated using past social audit
reports from the factories (past five years). From the consultation with the factories and
retailers, it is understood that the presence of children and forced labor working in the large
tier one export garments factories is very rare. Though several factories in our samples do not
have comprehensive policy in documents and communications with the workers. Another
major limitation of the factories is the lack of credible and qualified doctor team who often
verify the worker age in case of doubtful documents submitted by the worker as an age proof.
As a result, the cost of policy building, policy communications and the qualified medical team
are included in our study.
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Compensation & Working Hour

The level of compliance of nine factories for labor standard- compensation and working
hour were evaluated primarily based on the last five years social audit report of the factories.
Most of the audits were conducted by the retailers and a few were done by third-party
auditors. Factory management and retailers were consulted to understand the level of
conformity of the factories to the other cost-bearing actions of the labor standard which are
not covered in the regular compliance audits. Each of the factories in the samples provide
minimum wages with F1 and F7 pays at least five percent higher than the minimum wage. The
study considers the minimum wage as the benchmark considering that most often factories in
Bangladesh do not conform to the minimum wage standard. The responsible TCO is expanded
to include country living wage (CPD, 2013) and the Asia floor wage (Clean Cloth Campaign,
2014) by adjusting the wages in the TCO while holding all other elements constant. The results
are illustrated in the Figure 5 in terms of average TCO. On average, an additional $0.193 and
$0.275 per t-shirt is required to comply with country living wages and Asia floor wages,
respectively.
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Average Responsible TCO for t-shirt@ Living
Wage
$3.00
$2.50

$0.193

$0.275

$2.49

$2.49

$2.00
$1.50

$2.41

$2.49

Baseline TCO

Responsible TCO

$1.00
$0.50
$0.00

Responsible TCO

Responsible TCO@ Country Responsible TCO@ Asia
Living Wage
Living Wage
Incremental Cost

Figure 2. 5: Average Responsible TCO for t-shirt at Varying Living Wage

Worker Health

The required cost to comply with the worker health standard is calculated using the
cost- bearing actions for factories and comparing their conformity with the last five years of
social audit reports. It is understood that the level of occupational health standard and worker
injuries at a factory are complicated to identify during the social compliance audit. Knowing
that occupational health hazards pose a difficult challenge for the global apparel industry
(Eisenbraun & Brown, 2015), the amount a factory spends on worker health is an important
indicator of the commitment to the occupational health standard of a given factory.

Considering that the current expenses among sample factories related to worker health
are likely inadequate, this study has calculates the responsible TCO in case of three-fold and
five-fold health cost of the sample factories compared to the current average cost. The results
are illustrated in the Figure 6. It is notable that even with the five-fold increase of current
average worker health cost, it has negligible impact on the TCO (0.3%). This indicates, if a
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factory does not comply with worker health issues, this might not be related to the cost
function.

Average Responsible TCO for t-shirt at
varying Health Cost
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

$0.002

$0.008

$2.41

$2.49

$2.49

$2.49

Baseline TCO

Responsible TCO

Responsible TCO at 3fold Health Cost

Responsible TCO at 5fold Health Cost

Responsible TCO

Incremental Cost

Figure 2. 6: Average Responsible TCO for t-shirt at varying Health cost

Workplace Safety- Factory Remediation Cost

Accord and Alliance audit reports are reviewed for the nine sample factories to identify
the level of investment required in cases that factories receive a complaint. Factory
management and retailers provided an estimated investment for each factory to refer to using
the ILO report on Bangladesh garments factory fire, electrical and building safety remediation
cost (ILO, 2016). None of the factories among the sample required major retrofit operations for
Accord and Alliance; thereby their investment for remediation falls into the minimum cost
category of the ILO report. The impact of different levels of remediation cost (minimum,
median and maximum cost with retrofit condition) for the RTCO is reported in Figure 5, when
all other elements of the model remain constant. The result shows that in the case of extreme
remediation, the responsible TCO might be as high as $3.646 which is approximately 48 percent
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higher than the baseline TCO. Additionally, for a minimum and median remediation cost, the
responsible TCO might be as high as approximately 1.2 percent and 5.9 percent respectively.

Average Responsible TCO for t-shirt at varying
Remediation Cost
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

$1.181

$0.029

$0.145

$2.41

$2.49

$2.465

$2.465

Baseline TCO

Responsible TCO at
minimum remediation
investment

Responsible TCO@ median
remediation investment

Responsible TCO@
maximum remediation
investment

Baseline TCO

Incremental Cost

Figure 2. 7: Average Responsible TCO at Varying Remediation Cost

Further analysis of the impact of remediation cost uncovers one of the current biggest
challenge of the global apparel industry. Figure 7 illustrates the impact of different level of
remediation cost on responsible TCO in our sample factories. The impact of remediation cost is
more extreme for the small factory TCO (almost three times of large factory). The reason
behind this is the higher relative investment cost for to small number of workers, as a result the
factory overhead cost becomes disproportionately higher. Since many Bangladeshi factories are
even smaller than the small factory group in this research (CPD, 2017) and they are relatively
less capable to attract commercial loans or capital investment (ILO, 2016); unless this
remediation cost is addressed through an innovative financial mechanism, these small factories
are unlikely comply with the Accord and Alliance standards. This might push this large pool of
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small factories to cease direct business relations with western buyers and become an active
part of the non-transparent subcontracting network.
Workplace Safety- Financial Mechanism for Factory Remediation Cost

One of the recent challenges among the apparel industry in Bangladesh is the existing
financial mechanism for factory remediation costs to comply with Accord and Alliances fire,
electrical and building safety standard. The existing financial mechanism has a variable interest
rate and a complex application process (ILO, 2016). The impact of regular bank loan with 14
percent interest, IFC loan with average 10 percent interest (9-12% in exact) and JICA loan with
8% percent interest (5-10% in exact) on the RTCO is reported in Figure 8, when all other
elements of the model remain constant. The results illustrate that off-course a lower interest
rate for a longer payback period will help factories invest efficiently in factory remediation.
However, the most attractive financial package with an 8 percent interest rate and a 10-year
payback period would increase the t-shirt TCO by approximately 42 percent, which reinforces
the need for an improved financial mechanism.

Average Responsible TCO for t-shirt at varying
Financial Mechanism
$4.000
1.181

1.094

1.053

$2.465

$2.465

$2.465

$2.465

Baseline TCO

Responsible TCO@ 14%
Bank Loan

Responsible TCO@ 10%
IFC Loan

Responsible TCO@ 8%
JICA Loan

$3.000
$2.000
$1.000
$0.000

Ethical TCO

Incremental Cost

Figure 2. 8: Average Responsible TCO for t-shirt at varying Financial Mechanism
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Disciplinary Action, Non-Discrimination, and Freedom of Association

For the labor standard chapters including: disciplinary action, non-discrimination, and
freedom of association, the cost-bearing actions from the Delphi study focused mostly on
maintaining a comprehensive policy, communication with workers, well-trained human
resource and compliance teams and covering the cost of the unions election. These costs are
integrated into the RTCO for the sample factories. None of the sample factories have a union,
as a result the cost dynamics due to the presence of unions are not adequately captured in the
RTCO. But based on the factory management and retailer’s consultation, it is understood that
the factory has formed the worker representative committee to comply with the Accord and
Alliance requirements.

2.7 CONCLUSION
2.7.1 Contribution to Research
The Total Cost of Ownership is widely adopted approach in business-to-business settings
in both the academic and practitioner communities. However, it has received a little attention
in global apparel industry. This paper aims to fill that gap. The study develops the TCO model
for apparel in different production condition using the pricing data directly received from the
major apparel producer in the world. To the best of our knowledge, there is no other study in
literature proposing a TCO model with this general purpose.
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To do so, proposed model provides a framework to calculate the cost of a t-shirt in
current market condition that has uncovered the precise price point at which multinational
brands and retailers purchase apparel product from low-cost country as Bangladesh. Next, the
efforts to quantify the internationally recognized code of conduct is expected to support the
future researcher to understand the cost of labor rights standards in global apparel industry.
Eventually, the responsible TCO model for apparel has demonstrated the cost of apparel in
responsible production condition which might be used as a benchmark to calculate responsible
apparel product cost.

2.7.2 Practical Implications
There are number of practical implications of the study. The TCO is expected to cater
the need of practitioners to address the long-shouted necessity of methodological and
transparent pricing in global apparel industry (BCG, 2017; SSGS, 2016; BCG, 2014). The TCO
might also provide the tools to drive a scientific and methodological price negotiations among
buyers and suppliers to achieve a transparent, and mutually winning pricing agreement, which
might ultimately support to reduce the labor rights violations in global apparel industry. Apart
from this, there was always a demand of greater level of transparency in global apparel industry
and such open and transparent pricing mechanism has the potential to drive both buyers and
suppliers to ensure a transparent business relationship which will drive the broader level of
supply chain transparency in global apparel industry. Additionally, the TCO creates an industrylevel benchmark for global apparel producers and buyers to compare their product cost with
the TCO mentioned in this study to identify their strength and points to improve. This allows
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the global apparel producers and buyers to analyze the cost of code of conduct implantation in
their factories.

2.7.3 Limitations & Future Research Directions:

Aside from its scientific and practical implications, this paper presents some limitations.
Because of the limited number of suppliers with comprehensive data (which is a prerequisite to
build a reliable TCO), we have chosen a convenience sample to build the TCO. Further research
could address a more broader level representative sample.
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3 CHAPTER 3: Future Directions for Responsible Apparel Production:
Stakeholder Perspectives
3.1 ABSTRACT

The purpose of the study is to gather reactions among a range of experienced apparel
industry stakeholders to a responsible cost of ownership model based on a total cost of
ownership approach, referred to as Responsible Total Cost of Ownership (RTCO) and
demonstrated with factory production data from nine large apparel producers in Bangladesh.
The two preceding manuscripts establish the TCO methodology to generate the base model and
identify responsible conditions for manufacturing & demonstrate the RTCO with the field data,
respectively. Because research of this kind is new to the field, garnering reactions among
relevant stakeholders is an important step to understand whether the RTCO approach will be
understood or accepted among decision makers in apparel supply chains. Depth interviews
among a diverse group of key informants in the apparel industry located in Bangladesh and the
U.S. (N=7) provide the data for the study. Analysis of the interview transcripts suggest
agreement with the concept of RTCO but notable differences in stakeholder approaches to
implement the model or use other means to cover the cost of responsible manufacturing.
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3.2 INTRODUCTION

Global apparel production is concentrated among South Asian countries primarily due
the lower production cost. Unfortunately, this production often comes with severe human
rights violations and numerous industrial accidents. A persistent pattern of worker rights
violations in low-cost apparel producing countries had been long noted. Research demonstrates
that pressure to manufacture apparel at increasingly lower prices leads to worker rights
violations (Anner, 2013). Despite this link actions to identify and quantify the cost of
responsible production are not pursued by industry or researchers. Manuscripts one and two in
this dissertation, develop and demonstrate a responsible cost model for apparel production.
The first manuscript develops a robust TCO for application to apparel costing, while the second
manuscript develops a framework for responsible production (RTCO) and demonstrates this
model using factory data from Bangladesh. The purpose of this study is to gain stakeholder
responses to the concept of RTCO, considerations for implementation as well as their future
perspective of Bangladesh’s role in global supply chains for apparel as it relates to responsibility
and cost. The objectives of this research are threefold:

Research Objectives 1: To capture subjects’ initial reaction to the idea of a responsible TCO
Research Objectives 2: To capture subjects’ confidence that the model could be implemented
and gather their ideas for implementation including barriers (ways it can and cannot work)
Research Objectives 3: Capture respondents’ perceptions of the changing global landscape for
apparel sourcing in the short and long-terms
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Among academic research related to the apparel industry, supply chain operations, and
strategic management, very little empirical research exists which demonstrates an apparel cost
model using based directly on factory cost data from the field. The few studies that focus on
aspects of apparel costing tend to use simulated data or focus on techniques that are
increasingly outdated (Hergeth 1996 and Adikorley 2016). Further, with recent emphasis on
corporate social responsibility in apparel supply chains, researchers and practitioners need to
understand costing methods for apparel that account for conditions that support responsible
manufacturing (i.e., the purpose of manuscript two).

3.3 METHODOLOGY

The methodology uses semi-structured interviews to capture key informant’s reactions
to the responsible TCO and better understand directions for implementation. To gain
perspectives from different supply-chain perspectives the study includes stakeholders from
factories, the business sector and the government in Bangladesh as well as the view of a major
importing western brand headquartered in the United States.

3.3.1 Selection of Key Informants

Efforts to recruit respondents with extensive experience in apparel supply chains in
Bangladesh and the U.S. (i.e., the western brand) were initially undertaken to establish the
sample. Further, the respondents were selected for representation across the relevant supply
chain perspectives: factory owners, industry consultants, government officials, workers unions,
and social compliance experts in Bangladesh. The additional key informant represents the
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western brand perspective through the lens of a compliance director. An initial list of potential
stakeholders for the study was generated though desk research and anecdotal inputs from
conversations with industry experts. Key informants were identified by stakeholder category
and invited to participate in a semi-structured, depth interview. Initially 15 key informants were
invited to participate in the study. Due to the demanding work schedules of the targeted
individuals, time and logistics prevented many candidates from participating. Further, data
collected among key informants in Bangladesh were carried out in-person, thereby limiting the
window for data collection to a relatively short period of time.

3.3.2 Data Collection

The respondents were initially contacted through e-mail, using an attached cover letter
to communicate the purpose of the research, invite participation and provide information on
informed consent (Appendix E). Many of the target informants were suggested by colleagues
and researchers in the field and therefore expected the invitation e-mail. A total of 15
respondents were invited which led to seven co8mpleted interviews. After individuals agreed to
participate, they were sent a confidentiality agreement, an executive summary and a sample of
discussion questions prior to the interview (Appendix F). Each respondent has reviewed the
executive summary and the possible interview questions before the interview. All six interviews
for key informants in Bangladesh were conducted in person by the principal researcher in
January 2019. Two out of six interviews were audio recorded with the permission of the
interviewee. The additional four interviews were documented through written notes captured
during the interview. The U.S. interview was conducted over a secure phone line due to
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accommodate the respondent’s time limitations. Each interview lasted approximately one hour.
In closing, each subject was offered a copy of the final report with their aggregated results.

3.3.3 Analysis

Interview notes which are guided by the objective driven protocol (Appendix E, F),
provide raw data for the analysis. Content analysis of these data suggest varying degrees of
agreement as well as unique perspectives on the initial reaction to the RTCO (RO1), important
considerations for implementation (RO3) as well as key informants’ future visions of global
apparel supply chains. In many cases captured views reflect the unique perspectives of
informant positions and experience in the field (e.g., factory owner, union leader, western
importer). Interview data are content analyzed and subsequently interviewed within each
objective.

3.4 RESULTS

The seven key informants reported an average of 23.5 years of industry experience, with
the longest experience reported by the government official in Bangladesh with 40 years and the
least experience reported by the compliance director from the western brand with 10 years.
Each stakeholder category included a single respondent, with the exception, of two established
factory owners who each reported 25 years of experience in apparel manufacturing. For
description of each key informant’s perspective see Table 1. Note that respondents tend to use
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the terms for sustainability and social compliance interchangeably. This distinction was clarified
in the interviews.
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Table 3. 1: Description of Interview Respondent Profiles and Perspectives (N =7)
Respondent Types

Government Officials (R1)

Years of
Experience
in Industry
40 years

Perspectives

Factory Owners (R2, R3)

25 years

Industry Consultant (R4)

30 years

Compliance Auditor (R5)

18 years

Extensive experience auditing garment factories
in Bangladesh and other developing countries.
Deep knowledge of third-party certifications and
a broad perspective of the political dynamics of
social compliance in Bangladesh.

Union Leader (R6)

15 years

Union leader who organizes and promotes union
activity among workers in the formal and informal
garment factories in Bangladesh. Experience in
working to establish free association among
workers who do not necessarily understand the
concept of unions.

U.S. Brand Professional
(R7)

10 Years

Corporate brand director with responsibility for
social compliance in global supply chain for
apparel. Responsible for monitoring practices
among supply chain partners across a portfolio of
products for a large, established U.S. sportswear
brand.

High-ranking government official with direct
responsibility for national economics and trade.
Historically familiar with government policy and
business and focused on economic development.
Both owners of large, successful first tier apparel
export factories with approximately $100 million
in annual sales. Directly experienced the
industry’s evolution and are dedicated to leading
the industry into its next phase of development.
Former CEO of a large successful garment firm
with deep apparel industry experience and
knowledge. Currently an industry consultant
advising decisions related to strategic
management, negotiation and policy advice.
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3.4.1 Research Objective One (RO1)

RO1: To capture subjects’ initial reaction to the responsible TCO (RTCO) concept and
model.

In terms of general reaction, the seven key informants agreed that the RTCO model is logical in
principle, but offer unique insights into the approach, interpretation and potential expansion of
the model. Most respondents focused on the development of the TCO for a single t-shirt
product and identified variables that could be considered in creating a more robust RTCO
model.

The two key informants with extensive experience and an understanding of the role of
the apparel industry in the country’s economic development (R1, R4) agree that demonstrating
the cost of responsible production is important to the industry’s future advancement. Note that
R1 is a high-ranking government official who prioritizes economic progress, while R4 is an
industry advisor who has been a part of the apparel sector since it began to grow in the early
1980s. R4 also suggests an alternative approach for establishing RTCO understanding to the
industry.
The two factory owners (R2 & R3) consistently suggested that the RTCO model using the
T-Shirt data was likely too conservative. The evaluation of R2 suggested that it may be possible
to provide responsible working conditions in the high end of our cited cost range, among
factories that require no remediation and are currently compliant and operational. The second
factory owner (R3) suggested a comparatively higher cost for providing responsible working
127

conditions, citing that a minimum 10 percent of freight-on-board (FOB) per product would
cover the additional cost. Note however, that this respondent included the recent increase in
wages in his estimate which was not accounted for in our proposed model.
Five out of seven key informants suggested directions for future RTCO model development
(Table X). The factory owners point out that the RTCO for a simple t-shirt, manufactured in nine
similar factories, does not produce a generalizable estimate and offer potential paths for
improvement. Several respondents suggested ideas for building a more generalizable model
including the following suggestions:


Estimating RTCO for various factory sizes, brands, product types, seasonality and
consideration of the large and widespread deviation of compliance practices among
factories, using a large cost database (R4). The deviation among factory compliance is
corroborated among the compliance officer interview data (R5).



The key informant representing the western brand (R7) suggests that the treatment of
cost within the RTCO is different when it is expressed as an isolated cost associated with
the factory rather than a cost contributor directly to the product. Buyers will likely be
much more open to paying a fixed cost for responsible production for higher valueadded products.

The union leader (R6) in Bangladesh offered a unique perspective of the RTCO model in
terms of the intended allocation of the additional cost. He suggested that the factory owners
are likely to intercept any additional margin paid by buyers for their personal profit without
insuring that the workers benefit from a more responsible factory environment.
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Table 3. 2: Suggested Variables to Consider for RTCO Future Model Development by Key
Informants
Variables

Respondent

Role

Factory size

R2, R3

Factory owner

Production process &
product category

R4, R7

Industry consultant
Brand Executive

Demand & seasonality

R4

Industry Consultant

Existing factory standards

R4, R5

Industry Consultant
Compliance Auditor

Current degree of factory
deviation from compliance
standard

R4, R5

Industry Consultant
Compliance Auditor

3.4.2 Research Objective Two (RO2)

RO2: To capture subjects’ confidence that the model could be implemented and gather
their ideas for implementation including barriers (ways it can and cannot work)

The seven key informants agreed that an approach such as the RTCO should be implemented in
some form in the Bangladeshi apparel industry. However, there are differing opinions on how
to address the additional costs of responsible production.

The government official (R1) uniquely views the issue of responsible production as a
natural outcome of industry evolution and believes that factory owners should invest in
improving working conditions among factories to position for future growth. As a result, the
factories should negotiate better terms with buyers that contribute to the added cost of
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establishing more secure and ethical supply chains. He added that the government is unlikely to
intervene this buyer – seller issue.
The two factory owners (R2, R3) and the industry consultant (R4) suggested that
factories lack skills for effective negotiation and suggest that development of these skills is
imperative to achieve a more equitable price from buyers, provided that the responsible
standard is indeed implemented at the factory level. The factory owners also brought up the
likelihood that emerging industry concentration among garment producers in Bangladesh will
result in greater bargaining power among the large factory groups which will lead to the ability
to demand more equitable prices for production. The industry consultant (R4) also suggested
that industry consolidation in the garment sector is underway, however he predicts that the
factories that will most effectively consolidate will be those that are most efficient rather than
those that are simply large.
Until the factories are powerful enough to negotiate with the brands to get a
better price to address the responsible production cost, I do not think brands
will respond to that. End of the day, it is business, and nobody cares ethics
when you talk over USD. It’s all about how better a factory can do with the
current price only.
Additionally, one of the factory owners (R2) pointed out that tariffs on imports of basic
versus luxury goods in apparel are the same, despite the vast difference in market value. He
suggested that restructuring tariffs in a manner that reduces the duty on basic goods provides
monetary relief for factories to provide responsible production.
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The brand professional (R7) suggested that their brand is already paying for responsible
apparel production in Bangladesh by covering the cost of compliance. He expressed that the
brand is open to any additional cost of compliance if the increase is adequately justified in the
negotiation. He offered a unique perspective mentioning that the impact of additional cost is
lower on a higher FOB product which might be more reasonable to cover.
The compliance auditor (R5) highlighted a unique way to address the additional cost of
responsible apparel production since she feels it is highly unlikely for many brands to address
this cost through increased FOB. She suggested that factory owners and brands should mutually
invest in transforming currently low factory efficiency (40-45% average) and subsequently share
the benefits. She further doubts whether a higher FOB will be spent on actual working
conditions improvement, without oversight to monitor implementation. In the course of the
interview, the compliance officer posed the following thought-provoking question:
Are the most profitable factories being most compliant in Bangladesh?
The Union Leaders (R6) offered the most unique perspective among the respondents
regarding the implementation of RTCO model in the industry. He questioned why factories are
incapable improving factory working conditions despite many years of success in business and
sustained profit. In agreement with other respondents he suggests that buyers should share the
cost burden and that factories should negotiate this in their price. In agreement with the
compliance auditor (R6), the union leader suggests that a mechanism to confirm that additional
revenue is being invested to improve factory working conditions.
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3.4.3 Research Objective Three (RO3)

RO3: To capture respondents’ perceptions of the changing global landscape for apparel
sourcing in the short and long-terms.

Overall, the respondents agree that Bangladesh will maintain its share in the world apparel
export market for the foreseeable future. Though the individual respondents present unique
perspectives of the ways that the industry will evolve in future markets. Four out of seven
respondents (R1, R2, R3, R4) suggest that the industry will gain power through consolidation
among the manufacturing groups that are most efficient and financially capable and
demonstrate an ability to incorporate technology, automation and sustainability requirements.

The factory owners (R2, R3) suggested that from a global perspective, Bangladesh will
likely represent a monopoly for basic knit products; while domestically, the industry will more
closely reflect the conditions of an oligopoly. The significance of knit products arises from
Bangladesh’s current export capability for the category which accounts for a large percentage
of the country’s garment exports (BGMEA, 2019). The factory owners added that Bangladesh’s
continued price competitiveness paired with post-Accord era improved compliance standards
give the country an export advantage over major competitors including: India, Vietnam,
Cambodia, China, and Greater Africa. But respondent R2 (factory owner one) reiterated that
Bangladesh’s ability to maintain garment export volume, depends on importing brands and
retailer’s understanding and acceptance that the post-Accord era will require increased
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production cost to maintain workplace standards. The second factory owner respondent (R3)
emphasizes the continued dominance of price as a decision factor in the following quote:
I think globally- it’s just a price war. It’s always a race for the lowest cost. Look
post Rana Plaza, many brands invested in Africa- and they have not yet seen
success. Guess what would happen if they would have been successful- the story
of Bangladesh ends. So, no matter how much it costs to produce responsibly,
unless you are cheapest, or have another form of competitive advantage- you are
never an option.
This respondent further suggested that government need to strengthen its efforts to
negotiate trade agreements (e.g. GSP in U.S. market) and to provide stronger oversight for NGO
interventions into the internal affairs of Bangladeshi businesses. He expressed optimism for the
industry by pointing out that most current factory groups are led by second-generation
entrepreneurs whose deep knowledge prepares them well to position the industry for success
in future markets. The industry consultant (R4) also recognized the established position of
Bangladesh in global apparel production by pointing out the existence of approximately 100
manufacturing groups in Bangladesh who he describes as adept at understanding and managing
global apparel business and capable of to leading the industry into the future.
The government official mentioned the country’s economic reliance on apparel exports
and the lack of economic alternatives in the near-term, as the reasons to continue to focus on
the garment industry with a strong government and private focus. He points out that slowing or
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ceasing operations is not an alternative. The respondent illustrates his perspective in the
following statement:
The over-dependence of Bangladeshi apparel exporters only on few countries is a strategic
weakness… (R1)
He suggested that long-term survival of the industry, depends on exporter capabilities in
market and product diversification.
The compliance auditor (R6) predicts that Bangladesh can continue export dominance in
the world apparel market based on its comparatively low production costs for the short-term.
However, in the long-term, commitment to industrial safety will naturally impact price and
threaten the viability of the industry. The Union Leader (R7) suggests a somewhat similar
perspective to respondent R6 in his suggestion that long-term survival of Bangladesh apparel
exporting depends on the integrity of factory owners to follow through on industrial safety
during the post Accord and Alliance era. He expresses concern whether Bangladesh will be able
to afford to maintain adequate safety standards and provide worker welfare while maintaining
its low-cost country status.
The U.S. brand professional offered a unique perspective from the buyer’s perspective.
He suggested that Bangladesh is still a very cost competitive country and extremely important
for importing apparel brands and retailers in the west. Bangladesh is even more important to
U.S. buyers after the recent presidential administration initiation of a trade war with China. This
political development motivated U.S. brands to secure apparel manufacturing capacity outside
of China which currently represents its largest trade partner for apparel imports. The
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respondent suggested that even including additional costs of safety and responsible
production, Bangladesh remains cost competitive compared to China, Vietnam, and Cambodia.
The respondent concluded by predicting that Bangladesh will likely be dominant in apparel
exports in the future global markets.

3.5 CONCLUSIONS

Based on the insights offered by the industry expert respondents, several conclusions
can be drawn directly from the interview results. Primarily, regardless of perspective, the
respondents agreed that the provision of responsible standards among apparel manufacturers
in Bangladesh is critical for the long-term success of the industry. The respondents also
consistently suggested the shared responsibility of importing brands in bearing the cost of
providing socially responsible standards. No doubt was expressed, that the goal of responsible
manufacturing in apparel was necessary in the near and long-terms. Additionally, several
respondents suggested that oversight will be necessary to effectively implement responsible
standards in apparel manufacturing.

A second conclusion drawn from the interviews involves respondent perspectives of the
industry that impact the ability of companies to provide a responsible workplace. A common
observation among most of the key informants is a lack of negotiating skill among factory
owners. These respondents expressed that stronger negotiating skills among the factories could
result in better terms which can mitigate the cost of responsible production standards. In
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practice, the nature of negotiation among factory decision makers tends to be transactional
and emotional rather than analytic or data driven. Another perspective that emerged from the
data, which is offered by the compliance auditor, is an overall lack of efficiency in Bangladeshi
apparel factories. Her assertion is supported by industry data that suggests 40 to 45 percent
efficiency in apparel manufacturing. The respondent points out that even marginal
improvements in efficiency can result in gains that can cover the cost of responsible production
standards implementation.
The interviews also suggested agreement that the government should pursue favorable
trade negotiations with export markets and provide more oversight into NGO activities within
Bangladesh. All respondents agreed that the industry’s health is vital to the future of
Bangladesh but continue to voice concern over the conflicting goals to provide safer workplaces
and very low-cost goods simultaneously.

3.6 IMPLICATIONS

Actionable insights for practice can be drawn from the interview results including:
directions for establishing responsible production practices in the industry, suggestions for
building capabilities among factories, relevant directions for policy making and considerations
for future industry positioning.

The industry needs to establish internal agreement on ways to establish and provide
responsible working conditions. The Accord and Alliance brought the concept of safety
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compliance to the industry with mixed results (Alamgir & Banerjee, 2019). A major criticism of
these interventions was their unilateral approach that did not include factories in the decisionmaking process. Though the initiatives are viewed with skepticism among the Bangladeshi
business sector, they familiarized the industry with a compliance mechanism. Toward this end,
factories need to invest in tangible improvement programs and in turn use their improved
production standards as a tool for negotiation with importing brands. From the importing
brand perspective, assuming proportionate responsibility for providing responsible working
conditions can lead to more efficiency and less risk in supply chains.

Another practical insight that emerged from the interviews focuses on opportunities to
realize improvements at the factory level that can ultimately contribute to improvements in
working conditions. Two specific areas for improvement are emphasized: negotiation skills and
the need for efficiency improvements in factories. Factory owners and representatives need
training in negotiation skills as well as data-driven decision making. When negotiating with
brands from developed countries, the factories generally suffer from a power imbalance due to
a lack of comparable data and supporting resources. The second opportunity for factory
improvement is to develop efficiency in apparel production. The lack of efficiency in
Bangladeshi apparel production is noted in the literature (Te Velde, 2014). Therefore,
improvements in production planning and subsequent management processes will likely impact
factory efficiency and profitability leading to more internal resources for the factory.
The findings suggest that the government can provide support to the industry through
stronger trade negotiations with importers. For example, trade negotiations with developed
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countries outside of the European Union can result in agreements that will lead to market
diversification for exports, thereby providing less reliance on a single export market.
Additionally, the interviews as well as evidence from the media suggest resistance among the
business sector to outside intervention among NGOs. The government has an opportunity to
support the business sector, by providing more oversight into the activities of NGOs. This could
also lead to greater coordination of services among these institutions and better cooperation
between actors who conflicted in the past.
Implications for the future industry positioning include actions to diversify products,
mechanisms for monitoring responsible production practices and the challenge to balance a
traditionally low-cost production model with one that also provides worker welfare. Currently,
the industry is heavily focused on knitted garments which are typically less profitable than
other types of garments. By pursuing more value-added knit garments as well as diversifying
into different products such as denim, the industry can diversify its product offerings and
increase profits. Regardless of mechanism, the industry must continue to work towards
transparency and actively monitor working conditions.

3.7 LIMITATIONS AND FUTURE RESEARCH

The key informants for the study were extremely knowledgeable and experienced with
considerable tenure in the apparel industry in Bangladesh. By design, the respondents
represented unique stakeholder perspectives. Depth of insights into each stakeholder
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perspective would provide a more robust understanding of the demands that their unique roles
present. Additional interviews with stakeholders from all perspectives would logically lead to
more robust results and expanded practical implications. Additional stakeholder can also
inform the research: sourcing managers, business strategy professionals, local brand officials,
western trade representatives, customs experts, and trade association leaders. By engaging
with more key informants, potential bias due to perspective can be reduced.

The findings provide insight into areas that are likely benefit from inquiry in the future.
A common theme that emerged in the analysis of the interview data is the competitiveness of
Bangladesh as an apparel exporter in future markets. Though this is a complex question, the
view of the country’s competitiveness is commonly cast in comparison to low-cost apparel
competitors including Vietnam and Cambodia. The role of China and its current evolution to a
higher value-added manufacturing country also impacts the competitiveness of Bangladesh.
Future research should consider the role of transparency as a potential form of competitive
advantage for Bangladesh, due to its comparatively higher degree of openness compared to its
competitors. Because the issue of transparency is currently emerging as a business concept,
empirical evidence related to its value does not exist. The apparel industry in Bangladesh
provides a rich context for examining the potential benefits of transparency from a profitability
perspective.
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APPENDIX A: T-Shirt Specification
Bill of Materials (BOM)
Fabrics
Main Fabric: 100% Cotton Black
Trimmings
Sewing Thread
Bar Code Label
Care Label
Size Label
Traceability Label
Brand Logo Label 1
RFID
Accessories
Brand Logo Label 2
Band Roll
Size Sticker
Plastic String
Packing
Poly Bag
Cartoon

t-shirt Measurement
Name
1/2/ Chest Flat
½ Bottom
Front Middle Length
Shoulder Length
Sleeve Length
½ Sleeve width
½ Bottom sleeve
Front Breadth Height
Front Breadth
Neckline Depth
Collar Height
Middle Back Length
½ Neckline Fold
½ Neckline Stretch Minimum

Quantity
1
1
1
1
1
1

1
1
1
1
1

Size (L)
Tolerance (+) Tolerance (-)
53.6
1
1
52.6
1
1
60
1
1
12.7
0.5
0.5
21.8
1
1
21.8
1
1
18.8
0.5
0.5
19.5
0
0
40.2
1
1
10.6
1
1
1.5
0.5
0.5
69.3
1
1
28.1
1
1
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APPENDIX B: Cost Break Down (CBD)
Model Code
Model Name
Description
Date
Remarks
A
Fabric Cost Breakup
Fabric Color
Yarn (US$/kg)
Knitting (US$/kg)
Dyeing (US$/kg)
Finishing (US$/kg)
Wastage (US$/kg)
Total Fabric Cost (US$/kg)
Fabric Consumption per Garment
B
Trimmings
Sewing Thread
Bar Code Label
Care Label
Size Label
Traceability Label
Brand Logo Label 1
RFID
C
Accessories
Brand Logo Label 2
Band Roll
Size Sticker
Plastic String
D
Packing
Poly Bag
Cartoon
Total
E
Cost of Making (US$)

Vendor
Size Range
Fabric
GSM

Dark
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APPENDIX C: SAM, Efficiency, PPM
SAM
Item: Basic cotton tshirt
DETAILS SAM
Cutting
Marking
Assembling
QC
Packing
Preparation
Ironing
Other
TOTAL SAM
Sewing - Packaging
SAM
Section
Cutting

0.748
0.500
5.404
1.269
1.016
0.000
0.000
0.000
8.936
7.689
NO.

Operation Description

Machine

1

CUT FABRIC

MAN_STD

1

PUT HEAT TRANSFERT

1
2
3
4
5

LKT1N_301
LKT1N_301
LKT1N_301
OVLK4TH_514
LKT1N_301
OVLK4TH_514
COV1N2TH_401
OVLK4TH_514
OVLK4TH_514

0.560
0.417
0.784
0.790

10
11

ASSEMBLE SEVERAL LABELS
TACK BARRE CODE / NECKLINE
TACK FIT LABELS / NECKLINE
ASSEMBLE SHOULDER
CLOSE BAND COLLAR
ASSEMBLE COLLAR /
NECKLINE
TOPSTITCH NECKLINE
ASSEMBLE SLEEVES FLAT
CLOSE SIDES SEAM + LABEL
HEM BOTTOM SLEEVES
(ROUND)
HEM BOTTOM (ROUND)

SAM
0.748
0.748
0.500
0.500
5.404
0.396
0.248
0.207
0.412
0.255

COV2N4TH_602
COV2N4TH_602

1
2

FINISHING
FINAL CONTROL

MAN_SIT
MAN_STD

1
2

SUPPLYING IN BOX (10)
PREPARE BOX

MAN_SIT
MAN_SIT

0.729
0.606
1.269
0.408
0.861
1.016
0.069
0.017

Marking
Assembling

6
7
8
9

Quality Control

Packing
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3
4
5

FOLD & PUT LABEL ON
GARMENT
PUT IN BAG
CLOSE & EVACUATE BOX

MAN_SIT
MAN_SIT
MAN_STD

0.653
0.152
0.124

EFFICIENCY
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PPM
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APPENDIX D: Labor Rights Stannard
Chapter
Details Clause
1.1 There is no use of forced, prison, indentured, bonded or trafficked labor (ILO Conventions 29 and 105).
Chapter 1.
1.2 Worker are not required to lodge "deposits" or their identity papers with their employer and are free to
Force Labor
leave their employer after reasonable notice.
2.1 Factory do not hire direct or indirect employee below the legal minimum age which is 14 (ILO Convention
138).
Chapter 2.
2.2 Factory must have official documents proving the age of all employees.
Child Labor
2.3 Factory do not expose young workers (age more than 14 and less than 18) to any situations – in or outside
of the workplace – that are hazardous or unsafe to their physical and mental health and development (no night
duty and overtime) (ILO Convention 182).
3.1 Wages and benefits paid for a standard working month meet at least legal minimum standards (ILO
Conventions 26 and 131).
3.2 Workers are provided with written and understandable work contract indicating minimum legal
Chapter 3.
information, salary etc. before they enter the employment; the contract for each worker is signed, dated and
Compensation
stored.
3.3 All overtimes are reimbursed at a premium rate as defined by national law. (twice the regular rate of pay,
Bangladesh Labour Act 2006)
5.1 Factory do not engage in or support discrimination in hiring, remuneration, access to training, promotion,
termination or retirement based on race, national or territorial or social origin, caste, birth, religion, disability,
Chapter 4.
gender, sexual orientation, family responsibilities, marital status, union membership, political opinions, age or
Nonany other condition that could give rise to discrimination (ILO Conventions 100 and 111).
Discrimination
5.2 Factory do not subject personnel to pregnancy or virginity tests under any circumstances.
5.3 Factory provides equivalent position and equal pay for the women returning from maternity leave.
8.1 Worker, without distinction, have the right to join or form trade unions of their own choosing and to
bargain collectively. (ILO Conventions 87 and 98).
Chapter 5.
8.2 Factory do ensure that union members, representatives of workers and any engaged in organizing workers
Freedom of
are not subjected to discrimination, harassment, intimidation or retaliation for being union members,
Association
representative(s) of workers or engaged in organizing workers, and that such representatives have access to
their members in the workplace. (ILO Convention 135)
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Chapter
Chapter 6.
Working Hour

Chapter 7.
Health &
Safety

Chapter 8.
Disciplinary
Practices

Details Clause
4.1 Factory do comply with applicable laws on working hours, breaks and public holidays (ILO Convention 1). In
Bangladesh, the normal work week, not including overtime is not more than 48 hours (Bangladesh Labour Act
2006).
4.2 All overtime is voluntary. Overtime is used responsibly, taking into the extent, frequency and hours worked
by individual workers and the workforce. It is not used to replace regular employment.
4.3 The total hours worked in any week period do not exceed 60 hours (Bangladesh Labour Act 2006).
4.4 Worker is provided with at least one day off following every six consecutive days of working (Bangladesh
Labour Act 2006).
7.1 A safe and hygienic working environment is provided, bearing in mind the prevailing knowledge of the
industry and of any specific hazards (ILO Convention 155). Adequate steps are taken to prevent accidents and
injury to health arising out of, associated with, or occurring during work, by minimizing, so far as is reasonably
practicable, the causes of hazards inherent in the working environment. This include a wide variety of
requirements, such as, the availability of clean drinking water (at no charge to workers), adequate medical
resources, fire exits and safety equipment, well-lighted and comfortable workstations, clean restrooms,
suitable spaces for meal breaks, safe food storage area, effective Personal Protective Equipment (PPE) to all
workers free of charge.
7.2 Factory do provide to personnel, on a regular basis, effective health and safety training, including on-site
training and, where needed, job-specific training. Such training is repeated for new and reassigned personnel,
where incidents have occurred, and when changes in technology and/or the introduction of new machinery
present new risks to the health and safety of personnel (ILO Convention 161).
7.3 Factory appoint a senior management representative to be responsible for ensuring a safe and healthy
workplace environment for all personnel and for implementing this Standard’s Health and Safety
requirements.
7.4 Worker have the right to remove themselves from imminent danger without seeking permission from the
organization
6.1 Factory do not allow any behavior that is threatening, abusive, exploitative or sexually coercive, including
gestures, language and physical contact, in the workplace and in all residences and property provided by the
organization, whether it owns, leases or contracts the residences or property from a service provider.
6.2 All disciplinary procedures are established in writing and are to be explained verbally to workers in clear
and understandable terms.
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Chapter

Details Clause
6.3 Factory do ensure an effective mechanism is in place to address any workplace grievances.
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Appendix E: Cover Letter for Key Informant Contact
October 19, 2018
RE: Invitation to Participate in Apparel Responsible Costing Research
Dear Sir or Madam,
I am contacting you to invite your participation in a study I am engaged in for my Ph.D dissertation
at North Carolina State University in the College of Textiles. Your name and e-mail address were
given to me by my committee member, Mr. Mark Messura who identified you as a relevant
expert in the field of apparel supply chain management, and we are seeking your insights and
thoughts on our work to date.
We have just completed a study in which we developed two cost models for apparel production
at the factory level: 1) a baseline model; 2) a responsible model. We would very much like to
gauge your reaction to the results of our work, in a 30-minute interview over Skype, phone or inperson. We will of course guarantee confidentiality and will not attribute responses to you or
your company, by eliminating any identifiers in our data and reporting all results in aggregate.
We will also provide you with the opportunity to revise or restate any comments made by you
that might appear in any pending publications, as we recognize the sensitivity of this issue.
Your participation is very important to the success of our work which could improve global
manufacturing labor conditions in the apparel industry. If you are able to participate, please
respond to this email, and I will work to arrange a time and approach that will work for you. In
addition, I am hoping to record the interviews, but understand if you choose to not record our
discussion.
Thank you in advance for your consideration.

Sincerely,
Md Rejaul Hasan, mhasan4@ncsu.edu
Marguerite Moore, Ph.D., NCSU, mmmoore4@ncsu.edu
Robert Handfield, Ph.D., NCSU, rbhandfi@ncsu.edu
Mark Messura, Cotton Inc. mmessura@cottoninc.com
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Appendix F: Executive Summary for Interview
Establishing Total Cost of Ownership for Responsible Apparel Production
Executive Summary
Rejaul Hasan, Doctoral Candidate*
Robert Handfield, Ph.D., Poole College of Management*
Marguerite Moore, Ph.D. College of Textiles*
Nancy Cassill, Ph.D., College of Textiles*
Mark Messura, Senior Vice-President, Global Supply Chain Marketing, Cotton Incorporated
Mark Anner, Ph.D., School of Labor & Employment Relations, Pennsylvania State University
*North Carolina State University, Raleigh, NC, U.S.A.
Research Objective: To establish a total cost of ownership model under responsible apparel
production conditions using actual costing data.
Executive Summary: Low cost production is a primary motivation for global apparel brands to
source apparel from developing countries. In some cases, low-cost production leads to human
rights violations in factories. Recently, many global brands have been criticized for their role in
these activities. In response to increasing pressure for brands to improve supply chain
responsibility, our team undertook a costing analysis to identify the actual total cost of ownership
(TCO) of providing minimum labor standards in apparel factories using industry data for cotton tshirt production in Bangladesh (January-June 2017, 9 Bangladeshi Factories). We first established
a baseline TCO, which includes all costs incurred at the factory level and in-country: material cost,
cost of making, and brand administrative costs (in-country), that did not include the costs
incurred for meeting responsible labor standards. In this process, we identify price-per-minute
(PPM) as the point where cost intersects with labor standards (PPM is a part of the cost of making,
see figure below). PPM is the amount a single factory charges per minute of production. The
research then calculated the responsible TCO which includes the cost of production complying
with a minimum labor rights standard. These findings suggest that factories in Bangladesh could
fully meet minimum labor standards with a marginal cost increase of $0.08 per unit.
Key Findings




Average Baseline TCO = $2.38, S.D., $0.057 (N=9) *
Average Responsible TCO = $2.46, S.D., $0.6 (3.3% increase from baseline TCO) **
Average Additional Cost for Responsible TCO = $0.08

______________________________________________________________________________
____________________________________
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* Average Baseline TCO by factory size: Large = $2.37 (N=3), Medium= $2.42 (N=3), Small = $2.35
(N=3) **Average Responsible TCO by factory size: Large = $2.45 (N=3), Medium = $2.48 (N=3),
Small = $2.46 (N=3)

152

Average Baseline TCO & Factory Cost Distribution

Average Responsible TCO & Factory Cost Distribution
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Questions
In light of our findings, we would like to collect your insights and reactions, based on your current
experience. All responses will be considered confidential and will not be attributed to you or
your organization in any way. You will also have the opportunity to review any possible
publication of our results prior to release.
1. What is your initial reaction to the outcomes of our research (8-cent increase in per unit cost
to ensure responsible production)? How do you think your company would react to our
findings? How about others in the industry?
2. From your perspective, what do you think it would it take to move forward a
recommendation for incorporating a total cost of ownership approach for responsible labor
practices in global apparel production?
3. What do you consider as the major barriers to implementation? What are the barriers in
Bangladesh, the USA or globally?
4. Considering the current challenges, where do you see the future of global apparel sourcing?
Do you see a change in the global sourcing map in the short (3-5 years) and long terms (10
years)?
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