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Abstract 

This research paper explores the pressing need for sustainability in the face of the rapidly 
expanding global economy, which places significant strain on the environment. The study 
focuses on the pivotal role of Green Supply Chain Management (GSCM) within the transi-
tion to circular economies. It systematically investigates how collaborative approaches to 
green practices among supply chain partners influence a firm's sustainability performance. 
Data from 13 garment manufacturing firms in Vietnam were gathered through a mixed-
method approach, including surveys and interviews, and analyzed using Partial Least Squares 
Structural Equation Modeling (PLS-SEM) and benchmarking methods. The findings reveal 
that buyer monitoring and institutional pressures have a positive and significant impact on 
internal green supply chain practices. The study emphasizes the need for alignment between 
Vietnam's legal framework and international standards to foster environmentally friendly 
supply chain practices. Furthermore, it underscores the positive relationships between both 
internal and external GSCM practices and performance measures. Importantly, the research 
highlights the essential role of green supply chain practices and collaborative efforts in en-
hancing sustainability and performance in the garment industry. It emphasizes the responsi-
bility of global buyers within the supply chain in driving collaborative initiatives with suppli-
ers and ensuring the promotion of green practices throughout the supply chain, ultimately 
leading to comprehensive and positive impacts on sustainability. 

Relevance to Development Studies 

This research topic holds significance within the field of Economic Development Studies, 
particularly in the context of ESG (Environmental, Social, and Governance) and the pursuit 
of Sustainable Development Goals (SDGs). It offers the opportunity to gain valuable insights 
into the role of garment manufacturing firms in Vietnam concerning economic development 
and their efforts to advance sustainability in line with ESG principles and SDGs 8, 12, and 
13. The findings from this study can be a valuable resource for policymakers, businesses, and 
stakeholders, aiding them in making informed decisions that foster economic growth while 
addressing pressing environmental and social concerns. 

Keywords 

Green supply chain management; stakeholder theory; stakeholder collaboration; operational 
performance; financial performance; environmental performance; Vietnamese garment in-
dustry. 
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Chapter 1  
Introduction 

The economy worldwide is getting bigger and moving faster. This leads to an increase in the 
production and consumption of goods, which unfortunately puts greater stress on the envi-
ronment. Unless we shift our production methods, we risk a future where people's well-being 
declines, poverty remains intractable, the rich tapestry of life on Earth fades away, and our 
environment suffers lasting, irreversible harm to its core (Charkiewicz et al., 2001). To deal 
with this problem, a shift towards circular economies is required, one form of the transition 
is green supply chain management (GSCM), which considers the environmental impact of a 
product's lifecycle, including raw materials sourcing, manufacturing, and distribution (Bai et 
al, 2017; Beamon, 1999). Under GSCM, manufacturers procure environmentally-friendly raw 
materials for sustainable production, distributing them to consumers who prioritize eco-
friendly products. Throughout this process, transportation is carried out using environmen-
tally conscious logistics methods. 

As a fact that businesses often prioritize finding solutions that foster growth and prof-
itability, overlooking the environmental impact and economic implications of their opera-
tions. The integration of green supply chain management (GSCM) can enable organizations 
to achieve mutual improvements as well as is increasingly viewed as a strategic imperative by 
organizations due to its potential to have a lasting effect on their performance (Diabat and 
Govindan, 2011). Embracing adaptation can stimulate innovation, improve operational effi-
ciency, and provide avenues for gaining a competitive edge (Porter & Linde, 1995). This 
highlights the increasing importance of achieving sustainability in business operations, but 
concerns remain regarding their performance. Shultz & Holbrook (1999) suggest that organ-
izations are facing mounting competitive, regulatory, and community pressures to maintain 
a delicate balance between their economic and environmental performance. However, the 
challenges associated with green supply chain management have become increasingly com-
plex due to the integration of company networks or supply chains, resulting in multidimen-
sional issues with global warming being a significant concern (Nakano, 2013). Therefore, the 
process of managing green supply chains has become more intricate and nonlinear (Mohsin 
et al., 2021) and can be characterized as a wicked problem according to Pyykkö, Suoheimo, 
& Walter (2021). 

Vietnamese textile and garment sector has experienced remarkable growth, contributing 
significantly to export turnover and employment due to factors like low labour costs, favour-
able policies, and a skilled workforce (Nayak et al., 2019). Nevertheless, the textile and ap-
parel industry stand as the world's second most environmentally detrimental sector due to 
its intricate operations. This industry extensively employs a diverse array of resources, energy 
sources, chemicals, and dyeing agents in its processes (Huynh, 2022). Moreover, green supply 
chain management (GSCM) has gained substantial traction in countries like the United States, 
the European Union (EU), and Japan, where manufacturers have recognized its pivotal role 
in remaining competitive and adhering to environmental regulations (Do et al., 2020; Liu & 
Quang, 2016). However, GSCM remains a relatively unexplored concept in the context of 
Vietnam's academic research and its garment industry, despite the global trend towards sus-
tainable practices. 
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The principal aim of this research encompasses two key objectives. Firstly, it entails the 
development of a comprehensive conceptual framework to thoroughly comprehend the mo-
tivating forces and underlying factors that drive the adoption of Green Supply Chain Man-
agement (GSCM). Secondly, the study seeks to assess the impact of cooperative interactions 
among stakeholders operating within the domain of green supply chain management on the 
overall performance of firms in the Vietnamese garment industry, with a primary focus on 
garment manufacturing companies for export. This assessment will predominantly delve into 
the examination of internal green supply chain practices and their influence on firm perfor-
mance through collaborative efforts between factory-buyer, factory-supplier, and buyer-sup-
plier relationships. 

These objectives give rise to the following research questions: 

Research question 1: What are the motivating factors that lead to the implementation of 
Green Supply Chain Management (GSCM) within an organization in the context of Viet-
namese garment manufacturing industry? 

Research question 2: To what extent do internal Green Supply Chain Management 
(IGSCM) and collaborative practices strengthen firm performance in terms of environmen-
tal, operational, and financial dimensions? 

This investigation employs a mixed-methods approach characterized by methodological 
rigor. It combines survey questionnaires and interviews to thoroughly collect relevant data. 
Additionally, the analytical framework incorporates a path analysis conducted through the 
use of PLS-SEM (Partial Least Squares Structural Equation Modeling) using the SmartPLS 
4 software platform. Furthermore, a benchmarking method is applied to evaluate the align-
ment of green supply chain practices with firm performance. 
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1.1 Motivation for the study: personal interest and gap in the 
literature1 

The motivation behind this research paper stems from the relatively recent emergence of 
green supply chain practices in the Vietnamese manufacturing sector. During the author's 
tenure in the garment industry, a prominent challenge within sustainable supply chain man-
agement was discerning the precise actions and perspectives of stakeholders, particularly 
those of suppliers and buyers. While these stakeholders shared a mutual objective, there was 
a lack of clarity regarding the extent to which their collaborative efforts truly advanced their 
respective businesses. This study aims to address this crucial knowledge gap. 

Recent research by Le (2020) has shown that in Vietnam, there is a lack of attention paid 
by policy-makers, businesses, and researchers to the concept of green supply chain manage-
ment and its associated practices. Several studies have explored Green Supply Chain Man-
agement (GSCM) in Vietnam in areas such as tourism industry (Nguyen et al., 2020; Do et 
al., 2020; Tran et al., 2020), construction industry (Le, 2020; Pham et al., 2021), steel industry 
(Tran et al., 2023), textile industry (Nguyen et al., 2023), and diverse sectors including gar-
ment industry with a primary emphasis on customers’ awareness, suppliers’ pressure, internal 
awareness of green supply chains (Do et al., 2020). In contrast, the primary focus of this 
research concentrates on the collaborative efforts of stakeholders within the realm of internal 
green supply chain practices and their impact on firm performance in the garment industry. 
This suggests a significant gap in the understanding and implementation of green supply 
chain management in the Vietnamese context, highlighting the need for further research in 
this area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1 This research has been challenging, but the steadfast support of my family, especially the 
memory of my late father, continuously motivates me to persist daily. I am also grateful for 
Professors Elissaios and Hoai, whose unwavering guidance and encouragement kept me going 
through the difficulties of this journey. Special thanks to Ly Nguyen for generously assisting in 
the intricate data collection process, and heartfelt gratitude to my friends in Vietnamese garment 
factories for clarifying my research concerns. 
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1.2 The novelty of analysing diverse stakeholder perspectives 

The study employed a mixed-method approach to gather data, encompassing surveys and 
interviews conducted with both factories and buyers. The extensive data collection approach 
employed in this study was designed to provide a wide range of insights and viewpoints from 
different stakeholders within the Vietnamese garment industry. This research serves as the 
first paper with a specific focus on examining stakeholder collaboration within the industry. 
Consequently, the author incorporated slope analysis to assess buyer-supplier collaboration 
as a moderator variable, examining its influence on different dimensions on the performance. 
Therefore, this novel approach adds a fresh dimension to the analysis of stakeholder collab-
oration in Vietnam. 

This research holds significant novelty and importance on several fronts. Firstly, it con-
tributes to academia and industry alike by shedding light on the impact of stakeholder col-
laboration on sustainable performance within the realm of green supply chain management 
in the Vietnamese garment industry. Secondly, it carries valuable policy implications as the 
findings can serve as a foundation for informing policymakers in Vietnam about the chal-
lenges and opportunities associated with the integration of green supply chain practices 
within the garment industry, potentially guiding the formulation of supportive policies for 
sustainability. Lastly, it offers practical benefits to companies in the Vietnamese garment 
sector, equipping them with a deeper understanding of the pivotal factors influencing the 
effective implementation of green supply chain practices and empowering them to craft more 
efficacious strategies in this arena. 

1.3 Research structure 

The organization of this research paper is outlined as follows: In Chapter 2, an extensive 
review of existing literature is presented, encompassing previous studies from global view to 
Vietnam. Chapter 3 includes the theoretical background and hypothesis development. Chap-
ter 4 provides a detailed account of the chosen methodology and the research process em-
ployed. Moving on to Chapter 5, it offers an in-depth presentation and discussion of the 
analysis findings. Lastly, Chapter 6 serves as the conclusion, where limitations and implica-
tions for future research are considered. 
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Chapter 2  
Literature review: the global trend towards green 
supply chain management 

In this chapter, we delve into a comprehensive literature review concerning the transition 
towards green supply chains. Subsequently, we explore the nexus between green supply chain 
practices and firm performance both at the global and national levels. Afterwards, we narrow 
our focus to the garment industry in Vietnam for a more in-depth analysis. 

2.1 Green Supply Chain Transition 

2.1.1 Standard Supply Chain (Before 1780) 

In the time when societies were primarily based on farming before 1780, the typical way of 
managing the supply chain was through skilled craftsmen who produced various items that 
buyers needed. Companies during this period generally had contentment among their work-
ers, who were highly involved in creating and finishing products (Skinner, 1985). During this 
era, resources were efficiently reused in manufacturing because customers typically lived 
nearby, were willing to wait for extended order processing times, and experienced high levels 
of satisfaction with the products, resulting in minimal waste production.  

2.1.2 Standard shifting towards Lean (1780 – 1960) 

The industrial revolution took place between 1780 and 1960, technology played a pivotal role 
in shifting society from craftsmanship to industry, as noted by Skinner (1985). This period 
witnessed the emergence of larger and more stable market segments. Leading manufacturing 
companies emphasized achieving economies of scale, operational efficiency, and cost reduc-
tion (Nahm, Vonderembse, 2002). Consequently, the approach to supply chains evolved 
from being standard to becoming more streamlined and efficient. 

Additionally, waste reduction during this era was primarily driven by economic consid-
erations, with little regard for addressing the environmental impact stemming from manu-
facturing, as pointed out (Sarkis et al., 2011). Suppliers were perceived as separate entities, 
and companies aimed to maintain competitiveness and narrow profit margins by sourcing 
from multiple suppliers. Adapting to the unpredictable market conditions from both buyers 
and suppliers, businesses needed to transition from industrial systems, which focused on 
mass production and cost minimization, to post-industrial systems that prioritized rapid re-
sponses to produce a diverse range of high-quality products catering to varying buyer de-
mands. 

2.1.3 Lean, Agile, Hybrid shifting towards Green Supply Chain (1960 – 
Present) 

As societies progressed and modernized, consumers became more discerning and had higher 
expectations, seeking not only lower costs and better quality but also improved availability 
and a wider variety of products (Doll & Vonderembse, 1991). The focus shifted away from 
mere efficiency for competing companies, as consumer demands expanded beyond factors 
like cost, quality, and speed (Pagell & Wu, 2009). 
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To manage this growing complexity, the adoption of lean and time-based manufacturing 
practices (TBMP) emerged. These practices helped companies reduce waste, increase pro-
duction speed, and enhance flexibility, laying the groundwork for adjusting responsiveness, 
cost efficiency, and demand volume customization (Tu et al., 2001). These significant shifts 
set the stage for the evolution of manufacturing practices towards environmentally conscious 
supply chains. As a result of these transformative changes, companies began to adopt flatter 
organizational structures with more organic hierarchies. The perception of suppliers also un-
derwent a transformation; they were no longer seen as mere cost burdens, but rather as in-
tegral extensions of the manufacturing process and essential components for achieving sus-
tainability goals (Nelson et al., 2012). 

Table 1 
Supply chain transition 

Time 
Frame 

Era 
Supply 
Chain 
Type 

Firm Characteristics 
Manufactur-
ing Focus 

Environmental Focus References 

Before 
1780 

Agrarian Standard 

Modest size, featuring an or-
ganic structure, employing a 
horizontal hierarchy, and re-

lying on product quality 

Economy  
of Scope 

Tendency to reuse  
all materials 

Skinner in 
1985; Nelson et 

al. in 2012. 

1780 - 
1850 

Industrial 
Revolu-

tion 
Lean 

The firm achieves higher 
production levels but faces 

constraints related to limited 
transportation, power, and 

flexibility 

Economy  
of Scale 

There is limited consid-
eration of the negative 

environmental impact of 
waste, with the primary 

emphasis placed on 
waste reduction from an 
economic perspective. 

Skinner in 
1985; Nahm & 
Vonderembse 
in 2002; Sarkis 
et al. in 2011; 

Nelson et al. in 
2012. 1850 - 

1960 

Transitioning towards mass 
production focused on effi-
ciency, the firm experiences 
substantial technological ad-
vancements and an expan-
sion in size, variety, com-

plexity, and diversity 

1960 - 
1980 

Post In-
dustrial 
Revolu-

tion 

Shift to 
Lean, Ag-
ile, Hy-

brid 

The firm experiences rising 
consumer demand for vari-
ety, timeliness, and cost-ef-
fectiveness, leading to in-

creased market complexity. Economy of 
Scale and 

Scope, with 
an emphasis 
on the latter 

The US Environmental 
Protection Agency 

(EPA) was established, 
followed by a significant 
emphasis on pollution 
prevention and mitiga-
tion strategies in each 

state. 

Doll & Vonder-
embse in 1991; 
Tu et al. in 
2001; Pagell & 
Wu in 2009; 
Nelson et al. in 
2012. 1980 on-

wards 

Shift to-
wards 
Green 

System design evolved to 
prioritize consumer needs, 

transitioning from linear/se-
quential approaches to paral-
lel, integrative, and system-

atic methodologies 

 

Green supply chain management can be considered the involvement of production 
process in activities that consist material reduction, recycling, reutilization, and substitution 
in the 1990s (Narasiman & Carter, 1998) or the environmental impact of a product's lifecycle, 
including raw materials sourcing, manufacturing, and delivery to the end-user (Beamon, 
1999). The adoption of green supply chain management offers various advantages but there 
are still lingering concerns about its overall performance (Shultz & Holbrook, 1999). 
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Next, we delve into the literature review of green supply chain practices and firm 
performance, examining both the context of global views and Vietnam specifically focusing 
on garment industry. 

2.2 Green supply chain practices in a global view 

The number of studies investigating the connection between green supply chain practices 
and firm performance has been on the rise, driven by the growing interest of companies in 
adopting sustainable practices both within their organizations and throughout their supply 
chains. Nevertheless, the results of these studies have revealed both positive and negative 
correlations, creating a sense of uncertainty among practitioners regarding the most advan-
tageous course of action to follow. According to the literature review in green supply chain 
management (Tseng et al., 2019), it is evident that the field of Green Supply Chain Manage-
ment (GSCM) literature is predominantly influenced by research conducted in Asia, America, 
and Europe. 

Previous research has yielded inconclusive findings, indicating a lack of a significant 
impact of green practices on financial performance in China (Zhang & Yang, 2016). Addi-
tionally, mixed results have been reported regarding the influence of both external and inter-
nal green practices on environmental, financial, and operational performance in Malaysia 
(Zailani et al., 2012), Korea (Lee et al., 2012), China (Lai & Wong, 2012), the US (Green et 
al., 2012; Vachon & Klassen, 2008), Pakistan(Ahmed et al., 2018). Furthermore, there is no 
substantial evidence supporting the effect of green supply chain practices on operational 
performance in Brazil (Vanalle et al., 2017), in China (Zhu et al., 2007). 

Nonetheless, a meta-analysis conducted by Golicic & Smith (2013), which analysed en-
vironmental practices research spanning from the 1990s to 2011, has demonstrated a notably 
positive and significant association between environmental supply chain practices and firm 
performance across three major regions: Asia, Europe, and North America. Given the mixed 
findings in existing research, there is a need for comprehensive and in-depth investigations 
to provide a clearer understanding of the connections between green practices and perfor-
mance metrics, as suggested by Geng et al. (2017). 

In the following sections, we will explore green supply chain practices within the context 
of Vietnam, with a particular emphasis on the garment industry. 
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2.3 Garment manufacturing for export in Vietnam 

Figure 1 
GDP growth, carbon emissions, energy consumption in Vietnam 

Source: OWID (2023) 

Over the years from 1990 to 2018, Vietnam's Gross Domestic Product (GDP) exhibited a 
consistent upward trend, reaching 914,596 million dollars in 2018. This economic growth 
was accompanied by a noticeable increase in annual production-based CO2 emissions, peak-
ing at 274,223 billion tons in 2018, as well as an increase in annual consumption-based CO2 
emissions, reaching 172,716 billion tons in the same year. Vietnam's economic growth has 
led to rising carbon emissions, aligning with the Environmental Kuznets Curve theory (Stern 
et al., 1996), which suggests that as economies develop, environmental issues worsen initially 
but can improve with increased environmental awareness and regulations. Vietnam must 
prioritize transitioning to a sustainable economy, incorporating eco-friendly policies and re-
newable energy to balance economic prosperity with environmental responsibility.  

Additionally, primary energy consumption per 2011 dollar (PPP) experienced an overall 
rise, reaching 1.64 kWh per dollar in 2018. A higher energy intensity in Vietnam means that 
more energy is needed for each unit of GDP, indicating inefficient energy utilization to gen-
erate a given level of economic output in the country. These trends reflect Vietnam's eco-
nomic expansion and its growing environmental impact over this time period. 

As indicated by the survey conducted by the Vietnam Chamber of Commerce and In-
dustry (VCCI, 2023), only 31.8% of domestic private enterprises possess a clear understand-
ing of environmental regulations. Furthermore, 68% of businesses report adverse impacts 
from climate change. Additionally, 44% of domestic enterprises and 38% of foreign direct 
investment (FDI) enterprises admit to not fully complying with environmental regulations. 
Presently, awareness of green economy issues in Vietnam remains relatively nascent. Many 
businesses lack an understanding of their environmental responsibilities and often lack per-
sonnel well-versed in environmental laws. The complexity and inaccessibility of environmen-
tal regulations, coupled with the high compliance costs, contribute to this challenge. 
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Figure 2 
Exports by-products in Vietnam (2021) and Vietnam’s textile & garment exports 

           Source: CEIC (2021)                                               Source: Statista (2022) 

Vietnam is a rapidly growing economy in transition that prioritizes green innovation in 
its development strategy (Huang et al., 2022). The garment manufacturing sector is a signif-
icant driver of Vietnam's socio-economic progress, exerting substantial influence on employ-
ment and exports. It constitutes more than 10% of the overall export revenue (2021), with a 
consistent upward trend from 2014 to 2022, except for a decline in 2020 attributed to the 
disruptions caused by the COVID-19 pandemic (see Figure 2). Nevertheless, it is important 
to note that the textile, apparel, and fashion (TAF) sectors are globally recognized as among 
the most environmentally polluting industries (Grazzini et al., 2021). Hence, this study un-
derscores the significance of researching the Vietnamese garment industry. 

The textile and garment industry in Vietnam consists of two major parts: textile and 

garment. Textiles are the initial stage in clothing manufacturing, produced through processes 

like spinning, weaving, knitting, and dyeing to create the fabric or material used for making 

garments. While garments are the final products created by cutting, sewing, and assembling 

textiles. The garment industry involves designing, cutting patterns, sewing, and adding fin-

ishing touches to create wearable clothing items (Nguyet, 2014).  

The garment manufacturing industry in Vietnam is a crucial sector, yet there is a lack of 

scholarly work that concentrates on Green Supply Chain Management (GSCM) practices 

within this field. In examining other industries (as shown in Table 2), our literature review 

focused on prior research in green supply chain management, with a predominant utilization 

of the PLS-SEM model for investigation. However, it is worth noting that no existing re-

search has explored the connection between green supply chain practices and stakeholder 

collaboration in Vietnamese garment industry.  
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Table 2 
Literature review of green supply chain study in Vietnam 

Sectors Model Findings Reference 

 8 economic 
sectors of Vi-
etnam 

PLS-SEM Green supply chain management positively affects both global collabora-
tion capability and firm performance. Additionally, global collaboration 
capability positively influences firm performance. Interestingly, unlike 
previous studies, the size of Vietnamese enterprises does not statistically 
moderate the relationship between green supply chain management and 
firm performance. 

Nguyen, X. H., 
& Le, T. A. 
(2020) 

Automobile, 
Electrical and 
electronic, 
chemical, tex-
tile 

PLS-SEM Internal awareness and customers' awareness have a positive relationship 
with both Green Supply Chain Management (GSCM) practice and 
GSCM performance. In contrast, suppliers' pressure and regulatory pres-
sure only impact GSCM practice. 

Do et al. (2020) 

Construction PLS-SEM The study reveals that green design and green manufacturing positively 
and significantly impact all three outcome categories, whereas green pro-
curement affects economic and social performance but has no influence 
on environmental performance. 

Le, T. (2020) 

Construction PLS-SEM The absence of direct effects from internal integration on both customer 
integration and green performance is surprising. 

Pham, T., & 
Pham, H. 
(2021) 

Electronic, ag-
riculture, 
food, and tex-
tile. 

PLS-SEM Green supply chain management positively influences firm performance, 
with competitive advantage and supply chain integration playing statisti-
cally significant roles as both mediators and moderators. 

Tran et al. 
(2022) 

Electronics, 
agriculture, 
food, textiles 

PLS-SEM Green supply chain management (GSCM) has a positive and significant 
impact on the operational performance of businesses in Vietnam 

Doan et al. 
(2022) 

FDI compa-
nies 

PLS-SEM Organizational commitment and government support are positively re-
lated to both GSCM drivers and GSCM practices, while social networks 
only have a positive relationship with GSCM drivers. 

Van et al. 
(2020) 

MNCs in Vi-
etnam 

PLS-SEM Green practices within the supply chain act as a positive mediator in the 
relationship between operational management practices and operational 
performance for multinational organizations operating in Vietnam. 

Nguyet et al. 
(2020) 

Steel Industry PLS-SEM Internal Environmental Management (IEM), eco-design, and internal re-
covery are positively linked to environmental performance. Additionally, 
green purchases play a significant moderating role among IEM, eco-de-
sign, internal recovery, and environmental performance. 

Tran et al. 
(2023) 

Textile PLS-SEM Green supply chain and green entrepreneurship have a positive impact 
on a sustainable environment. Furthermore, the results suggest that 
green knowledge sharing and employee green behavior can potentially 
serve as moderators that strengthen the relationship among the men-
tioned constructs. 

Nguyen et al. 
(2023) 

Tourism PLS-SEM Implementing green supply chain management in the tourism industry 
enhances competitive advantage, corporate reputation, and environmen-
tal performance, ultimately boosting financial performance through me-
diating variables. 

Nguyen et al. 
(2020) 

Tourism PLS-SEM Supply chain quality integration positively influences both green supply 
chain management and financial performance. Green supply chain man-
agement also positively affects environmental performance and financial 
performance, with no moderating role from size or institutional pressure 
in these relationships. 

Tran et al. 
(2020) 

Vietnamese 
manufacturing 
industries 

 ISM 
method, 
based on 
experts’ 
perspec-
tives. 

The most challenging elements are "Financial Costs," followed by the 
absence of Vietnamese government green regulations and senior man-
agement support. "Information" challenges fall in the middle, and the 
least challenging issues are the lack of training courses on GSCM and 
customer awareness and pressure on GSCM. 

Chen et al. 
(2022) 
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Moreover, Vietnam has been acknowledged as a favourable location for research that 

focuses on environmental and sustainability matters (Huang et al., 2022; Fadly, 2020). Ac-

cording to the statistics from the General Statistics Office, in the first five months of 2023, 

Vietnam's textile and garment export turnover reached 12.3 billion USD, decreasing by over 

17% compared to the same period last year. One potential explanation for this could be the 

lack of effective and comprehensive green supply chain practices. Conversely, Bangladesh, a 

region that has effectively embraced green supply chain practices, is experiencing an uptick 

in orders from buyers during the current period (Manh, 2023; Binh et al, 2023).  

According to the research conducted by Do & Tran (2021), it was found that market 

and competitive pressures have a beneficial influence on the adoption of environmentally 

friendly export strategies by garment businesses in Vietnam. Additionally, collaborative ef-

forts within the textile and garment supply chain have a positive effect on the competitive 

advantage of these enterprises in the Vietnamese market. These findings align closely with 

the existing challenges related to market retention in Vietnam, underscoring the significance 

of future research in the Vietnamese garment industry, particularly in the area of fostering 

cooperation among stakeholders in the garment value chain. 

The context of the Vietnamese garment industry in this study is significant as it is the 

first of its kind to thoroughly and comprehensively investigate the connections between 

stakeholder collaboration in GSCM and a company's sustainable performance, thereby con-

tributing to the literature on this topic. 
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Chapter 3 Theoretical Background 

In this chapter, we will delve into the theoretical background, focusing on the construction 
of a theoretical framework that will underpin our research. As part of this process, we also 
will provide explanations for the theories and concepts that are directly relevant to our re-
search objectives and hypotheses. This theoretical foundation will serve as the conceptual 
framework within which we will conduct our analysis and draw meaningful conclusions. 

3.1 Green Supply Chain Management 

Green Supply Chain Management (GSCM) consists of nine fundamental elements: eco-
friendly design, sustainable procurement, environmentally-conscious marketing, green con-
sumer practices, eco-logistics, eco-friendly production methods, recycling initiatives, non-
hazardous waste disposal, and the dissemination of environmental information. Figure 4, as 
depicted in previous studies by Abdallah et al. (2012), Olugu et al. (2011) and Sheng et al. 
(2023), provides a visual representation of the interconnected nature of these processes and 
their engagement with diverse stakeholders. 

Figure 3 
 GSCM and stakeholder relationship 

Source: Sheng et al. (2023) 
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3.2 Stakeholder theory 

The stakeholder theory offers a framework for overseeing organizations that comprise a 
range of internal and external parties. These parties, including employees, suppliers, buyers, 
and other entities, have the potential to be affected by business operations. Stakeholder the-
ory suggests organizations create external effects on stakeholders. Then, stakeholders push 
organizations to reduce negatives and boost positive impacts. This theory promotes ethical 
principles and values in the management of an organization, encompassing actions such as 
environmental conservation and the establishment of sustainable supply chains, as exempli-
fied by Jones (1995). In terms of organizational goals, the stakeholder theory suggests iden-
tifying individuals or groups that can influence the organization's ability to reach its objec-
tives, or those who might experience consequences as a result of the organization achieving 
its goals, as proposed by Mitchell et al. (1997).  

Regarding the environmental issues, stakeholder pressures internalize environmental 
concerns among supply chain members (Sarkis et al., 2010). Stakeholder analysis in Green 
Supply Chain Management (GSCM) highlights that not all GSCM practices boost firms' 
competitive advantage (Ahmed et al., 2020). In wrapping up, the evolution of stakeholder 
theory has yielded various perspectives and advancements. Nevertheless, its foundational 
principle persists: the recognition of external and internal groups as instrumental forces in-
fluencing an organization's operational practices (Sarkis et al., 2010). 

In the context of the Vietnamese garment industry, there are four primary stakeholders 
engaged in collaborative relationships with garment manufacturing companies. These key 
stakeholders include suppliers, global buyers, third-party logistics providers (3PL), and the 
Vietnamese government, as illustrated in Figure 4. 

Figure 4 
Garment manufacturing company’s stakeholders 
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3.2.1 Garment manufacturing companies 

Figure 5  
Mains mode of production 

Source: Bui (2014) 

In the garment manufacturing industry, there are four distinct business methods (Figure 5). 

First, Cut-Make-Trim (CMT) involves a manufacturer handling fabric cutting, garment sew-

ing, and finishing touches based on client specifications. Second, Original Equipment Man-

ufacturing/Free on Board (OEM/FOB) sees the manufacturer not only producing garments 

but also sourcing materials and overseeing the entire production process. Third, Original 

Design Manufacturing (ODM) entails the manufacturer providing design services in addition 

to garment production, often with some client input. Finally, Original Brand Manufacturing 

(OBM) involves a company producing clothing under its own brand, managing design, pro-

duction, marketing, and distribution. These methods cater to varying levels of client involve-

ment and manufacturing responsibilities in the apparel sector. Because the sector in Vietnam 

is largely composed of small “cut, make, and trim” (“CMT”) companies, which conduct their 

work at the very final stages of the manufacturing value chain. Therefore, this research fo-

cuses on investigating these garment CMT (Cut, Make, and Trim) companies. 
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3.2.2 Global buyers 

Global buyers/clients, as referenced in this context, pertain to renowned brands seeking 
manufacturing partnerships in Vietnam to produce products on their behalf. Prominent ex-
amples of such global buyers/clients include Nike, Adidas, and VF, among others. These 
brands engage in the practice of outsourcing their manufacturing processes to Vietnamese 
companies within the garment industry. In this paper, we have chosen to use a single brand 
as a representative example of a global buyer named buyer X. However, in consideration of 
data security and confidentiality, we have refrained from disclosing the specific name of this 
buyer. 

Global buyers are central to the value chain, overseeing the entire process. Hence, gar-
ment manufacturing companies are obligated to adhere to the environmental regulations and 
laws of their respective countries. However, their power can lead to pressure on suppliers, 
which can strain long-term relationships in supply chains (Talay et al., 2020).  

3.2.3 Suppliers 

Suppliers in the garment industry play a crucial role in providing essential raw materials, in-
cluding fabric, foam, buckles, locks, and various other items, as per the selection made by 
the buyer. The collaboration between garment manufacturing companies and their suppliers 
are pivotal in the production process. Additionally, a close partnership is maintained between 
the garment factories, suppliers, and the buyer to ensure the smooth and efficient execution 
of production activities. 

3.2.4 Third-party logistics (3PL) 

In the context described, third-party logistics (3PL) providers offer essential logistics services 
for the transportation and delivery of the final products to various destinations, including 
the United States, European countries, and other international locations. These 3PL entities 
play a pivotal role in managing the distribution and supply chain processes to ensure efficient 
and timely delivery of the manufactured goods to their intended markets. 

Due to constraints related to time and resource availability for conducting comprehen-
sive research within a restricted timeframe, the involvement of third-party logistics (3PL) 
stakeholders falls outside the scope of this study. Excluding 3PL providers is not a significant 
concern for our research because our primary focus is on the internal green practices of 
factories and their collaborations with suppliers and buyers. Additionally, in our specific case 
study, 3PL providers are more closely associated with buyers, primarily involved in tracking 
delivery progress, aligning with our research objectives and scope. 
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3.2.5 The role of Vietnamese government in Green Supply Chain 
Management (GSCM) 

The government plays a multifaceted role in its interactions with garment manufacturing 
companies. These companies are obliged to adhere to the laws and regulations set forth by 
the government, particularly with regard to environmental and social responsibility. This en-
tails a commitment to complying with legal requirements pertaining to environmental sus-
tainability and social welfare as part of their operational practices. 

Vietnam embarked on its journey toward a green economy in 2012 with the introduction 
of a national strategy by the Prime Minister. This strategy is designed to prioritize objectives 
such as reducing carbon emissions, minimizing energy consumption, and enhancing the sus-
tainable management of natural resources in support of long-term sustainable development, 
making an important contribution to repelling the negative impacts of climate change. Up to 
now, Vietnam has not yet completed the legal framework related to circular economy. How-
ever, Vietnam is actively pursuing the goal of achieving a greener economy by continuously 
working to develop and enhance its sustainable legal framework. 

Vietnam's legal framework for Green Supply Chain Management (GSCM) within the 
garment industry is supported by several key laws (Figure 6). Notably, the Environmental 
Protection Law, which was amended in 2020, plays a pivotal role. This law establishes and 
enforces environmental standards, necessitating compliance from businesses engaged in spe-
cialized handmade garment production. It particularly focuses on environmental protection 
during various manufacturing processes, including handling and discharge. 

Furthermore, the Law on Product and Goods Quality, enacted in 2007, is instrumental 
in ensuring that products meet both environmental protection and consumer health require-
ments. Simultaneously, the Law on Occupational Safety and Hygiene, passed in 2015, em-
phasizes the well-being of workers in the garment manufacturing sector. It addresses critical 
aspects such as working conditions and the creation of a sustainable working environment. 
The Road Traffic Law, effective as of 2020, encompasses regulations pertinent to traffic 
safety, vehicle standards, and freight transport procedures. The Water Resources Law, intro-
duced in 2012, focuses on water resource management and monitoring, particularly concern-
ing businesses operating in the garment manufacturing industry. Its aim is to ensure respon-
sible and sustainable water resource usage. The Land Law, which was updated in 2013, 
outlines regulations concerning land management, use, and protection, which includes land 
designated for the construction of production and industrial facilities. 

In parallel, the Renewable Energy Law, enacted in 2015, serves to promote the devel-
opment of renewable energy sources and the adoption of clean energy practices within the 
industry. Additionally, the Commercial Law, established in 2005, is an integral part of Vi-
etnam's legal and policy system, with direct relevance to green production in the garment 
manufacturing sector. Businesses producing green garments must adhere to Trade Law pro-
visions to ensure their products meet sustainability and safety standards. The Tax Law pro-
vides incentives for businesses engaged in green economy activities, including tax reductions 
and exemptions for products and projects aligned with green economy principles within the 
garment industry. Lastly, the Investment Law of 2020 lays down regulations to support and 
facilitate projects related to the production of green garments, creating favourable conditions 
for investment in sustainable practices. Together, these laws establish a comprehensive legal 
framework for advancing GSCM in the Vietnamese garment industry. 
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Figure 6 
 Legal framework in Vietnamese garment industry for GSCM 

Moreover, the government has enacted initiatives at both the national and industrial 
levels to promote a more environmentally sustainable economy. During the 2021 United 
Nations Climate Change Conference (COP26), Prime Minister Pham Minh Chinh publicly 
affirmed Vietnam's resolute commitment to combatting climate change. This commitment 
notably includes the goal of achieving net zero emissions by the year 2050 (Phuong, 2021). 
As outlined in the national strategy for green growth spanning the years 2021 to 2030, with 
a vision for 2050, signed by Prime Minister (Le, 2021), there are four primary objectives 
aimed at mitigating the adverse effects of climate change. These objectives encompass the 
reduction of CO2 emissions, the promotion of environmentally friendly economies, the 
adoption of sustainable lifestyles and consumption practices, and the facilitation of a green 
transition process guided by principles of equity and resilience. Furthermore, the garment 
industry in Vietnam receives support for the adoption of eco-friendly supply chain practices 
through two additional initiatives: the National action program on sustainable production 
and consumption spanning from 2021 to 2030, aimed at fostering a circular economy 
(SWITCH, 2020), and the Sustainable Development Strategy of Vietnam's Textile and Gar-
ment Industry until 2030 (VITAS, 2023). 

In recent years, Vietnam has been progressively enhancing its legal framework to pro-
mote sustainable economic development with a focus on green initiatives. However, the 
country is still in the early stages of green economic development, facing challenges related 
to legal framework transition, funding, human resources, and scientific and technological 
resources. Therefore, in the coming years, Vietnam needs to prioritize the implementation 
of a comprehensive set of solutions to foster green economic growth in the current context 
(Khanh, 2023). 
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3.3 Coordination theory 

Coordination theory has the potential to both learn from and provide insights to various 
fields like economics, sociology, and organization theory (Malone & Crowston, 1990; 
Malone, 1988). It explores how diverse systems can achieve coordination, emphasizing the 
management of interdependencies between activities to accomplish a unified goal (Malone 
& Crowston, 1994). According to Crowston, coordination theory is still evolving, particularly 
in understanding how coordination operates within complex systems. He highlights individ-
uals within a system face challenges in achieving coordination due to dependencies within 
the organization, which hinder the efficiency and effectiveness of processes. In wrapping up, 
coordination theory is characterized as a set of principles that outline how the actions of 
distinct individuals can be systematically organized to attain specific objectives. 
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3.4 Stakeholder collaboration and green supply chain 
management 

By utilizing a coordination theory perspective, Zhu et al. (2012) indicated that integrating 
external and internal Green Supply Chain Management (GSCM) practices yields improved 
performance results across the entire supply chain. The coordination theory asserts that busi-
nesses should unify actions throughout their supply chain. Furthermore, it contends that 
coordinating organizational activities, both internally and externally, such as management 
practices, leads to improved performance results within the supply chain (Ahmed et al., 
2020). 

The concept of the green supply chain involves weaving environmental considerations 
into production, engineering, and logistics processes (Sarkis, 2006). In a coordinated supply 
chain, a central firm assumes the role of decision-maker, and by leveraging a network of 
relationships, collaborative goals lead to enhanced performance outcomes (Shah et al., 2008). 

Figure 7 
 Stakeholder coordination in Vietnamese garment industry 

Within the garment industry, coordination theory provides valuable guidance for stake-
holders engaged in green supply chain management. The theory underscores the paramount 
importance of nurturing robust relationships and facilitating seamless communication among 
supply chain actors. This entails a multifaceted approach, encompassing close collaboration, 
the exchange of critical information, the incorporation of cutting-edge technologies, compli-
ance with evolving regulatory mandates, and the utilization of performance metrics as essen-
tial strategies. By emphasizing these facets, coordination theory encourages garment industry 
players to work collaboratively with manufacturers, suppliers, global buyers, 3PL, and gov-
ernment agencies promote sustainability (Figure 7). It underscores the necessity of transpar-
ent information sharing regarding environmental practices and production processes. 
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3.4.1 Imposition of institutional pressure on garment manufacturing 
firms 

The Vietnamese government has implemented environmental regulations and policies on 
manufacturers to boost Green Supply Chain Management (GSCM) and other corporate en-
vironmental practices, largely to enhance exports and attract foreign investment (Le, 2021; 
SWITCH, 2020). Institutional pressures play a pivotal role in driving companies to adopt 
internal GSCM practices, similarly influencing automotive suppliers to pursue GSCM 
measures (Vanalle et al., 2017). Firms are compelled to conform to institutional pressures 
exerted by external stakeholders. 

Buyer monitoring plays a crucial role in manufacturers' adoption of internal Green Sup-
ply Chain Management (GSCM) practices (Laari et al., 2016). Companies embrace certifica-
tions like ISO 14001 or HIGG FEM due to buyers' environmental assessment (Vachon, 
2007). Buyers hold significant influence as key stakeholders, being essential for firms' sus-
tainability, and they notably shape organizations' strategic choices. 

3.4.2 Internal Green Supply Chain Management (IGSCM) 

Internal Green Supply Chain Management (GSCM) refers to environmentally responsible 
practices adopted within an organization. Successful implementation of these practices relies 
heavily on coordination across all functional departments and the entire supply chain (Rao 
& Holt, 2005). Internal GSCM encompasses activities like obtaining ISO 14001 or FIGG 
FEM certification, conducting environmental audits of departments, labelling products with 
eco-labels, establishing green procurement systems, reducing greenhouse gas emissions, and 
maintaining green product compliance data (Yu et al., 2014). These practices are employed 
to mitigate negative impacts and externalities, aligning with stakeholder pressures. 

3.4.3 Supplier-Factory-Buyer collaboration 

The attainment of environmental sustainability necessitates cooperative efforts among man-
ufacturing facilities, suppliers, buyers, as highlighted by Tachizawa et al. (2015). The alliance 
between global buyers and manufacturing facilities holds significant importance in the do-
main of Green Supply Chain Management (GSCM), as underscored by Woo et al. (2016). 
This collaboration with purchasers serves as a means to actualize a shared objective: the 
integration of eco-friendly practices throughout a well-coordinated supply chain. Through 
this collaboration with purchasers, the collective goal of implementing environmentally re-
sponsible practices within a seamlessly coordinated supply chain is realized. 

Green suppliers occupy a pivotal role in shaping a strategy for a green supply chain and 
elevating the overall performance in sustainability, as emphasized by Woo et al. (2016). In 
the context of a green supply chain, suppliers make notable contributions to environmental 
sustainability by incorporating eco-friendly materials and adhering to initiatives that prioritize 
environmental consciousness, as elucidated by Yang et al. (2011). 
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3.5 Firm performance and green supply chain management 

3.5.1 Financial Performance 

Enhancements in a firm's financial performance are evidenced by decreased wastages and 
reworks, heightened productivity, and an increased return on assets (Fullerton et al., 2014). 
Green initiatives contribute to both ecological and financial improvements within a well-
coordinated supply chain (Yang et al., 2011). Combining buyer collaboration with internal 
green practices stands out as the most potent approach to boosting financial performance 
(Laari et al., 2016). 

3.5.2 Operational Performance 

Manufacturers are compelled to embrace green practices due to increased buyer demand for 
environmental sustainability. This adoption not only enhances operational performance but 
also becomes a foundation for elevated buyer satisfaction (Chavez et al., 2016). Taking a 
proactive stance in environmental management leads to enhanced operational performance 
within firms (Vachon & Klassen, 2008). Engaging in internal environmental management 
activities and collaborating with suppliers and buyers contribute to enhanced operational 
performance across dimensions such as delivery, flexibility, cost, and quality (Yu et al., 
2014a). 

3.5.3 Environmental Performance 

Manufacturing firms have the capacity to diminish harmful air emissions, water pollution, 
and solid waste, along with minimizing the use of toxic materials (Zhu et al., 2008). Weak 
coordination in external green practices can compromise the environmental performance of 
manufacturing firms (Zhu et al., 2012). When influenced by external stakeholders' pressure, 
the goal of enhancing environmental performance is to mitigate the adverse effects of the 
externalities generated by the firm. 
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3.6 Hypothesis development 

3.6.1 IGSCM and pressures from different institutions 

3.6.1.1 Institutional Pressures and IGSCM 

Organizations often find themselves facing a multitude of pressures originating from a di-
verse array of stakeholders. In line with stakeholder theory, the influence of key stakeholders 
applying institutional pressures can be instrumental in driving organizations to enhance their 
adherence to regulations while transitioning from traditional business practices to more en-
vironmentally sustainable operations (Ahmed et al., 2019). Besides that, Government-im-
posed regulatory pressures play a crucial role in compelling businesses to adopt reactive in-
ternal environmental management practices (Zhu et al., 2012). Therefore, In the presence of 
robust institutional pressures, organizations typically allocate resources towards the imple-
mentation of comprehensive environmental practices (Vanalle et al., 2017). 

Numerous researchers have conducted empirical studies to examine the influence of 
institutional pressures on organizations, with a consistent finding of a positive and significant 
relationship with the adoption of internal environmental and green practices (Zhu et al., 
2013; Mohanty and Prakash, 2014; Vanalle et al., 2017; Yang, 2018; Ahmed et al., 2020). 
Building on these research findings and empirical results, we formulate our first hypothesis 
(H) as follows:  

Institutional pressures have a positive impact on internal green supply chain 
practices (H1a). 

3.6.1.2 Buyer Monitoring and ISGCM 

Global buyers often require their suppliers to proactively implement environmental practices 
(Zhu & Sarkis, 2004). Therefore, the decision of an organization to adopt environmental 
management practices is influenced by stakeholders (Sarkis et al., 2010). 

Buyer monitoring encompasses various activities such as gathering, evaluating, as-
sessing, and analyzing supplier information, the supplier's environmental management prac-
tices, and incoming products (Lee, 2008). It is also defined as a system designed to ensure 
that suppliers adhere to specific environmental commitments and to implement corrective 
actions when necessary (De Giovanni & Vinzi, 2014). Several studies have conducted em-
pirical investigations into the influence of buyer monitoring on the adoption of internal green 
practices and consistently observed a significant and positive relationship between these fac-
tors (De Giovanni & Vinzi, 2014; Laari et al., 2016; Ahmed et al., 2020). Given the buyer's 
pivotal role as a key stakeholder in accordance with stakeholder theory, and considering the 
aforementioned discussion, I formulate the hypothesis (H) as follows: 

Environmental monitoring by the global buyer has a positive impact on internal 
Green Supply Chain Management (GSCM) practices (H1b). 
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3.6.2 IGSCM and stakeholder collaboration on firm performance. 

3.6.2.1 IGSCM and stakeholder collaboration 

To establish external environmentally responsible partnerships within a supply chain net-
work, an organization must actively adopt and implement internal sustainability practices. 
This alignment with coordination theory requires the coordinated efforts of diverse individ-
uals or functional units within the system to achieve a specific objective (Malone, 1988). 
Shifting from a distant and transactional approach to a more collaborative and cooperative 
relationship between buyers and the supply chain is crucial for achieving more favourable 
outcomes in environmental management efforts (Preuss, 2005). The incorporation of envi-
ronmentally sustainable practices into the supply chain, encompassing both logistical and 
technological aspects, is intricately linked to monitoring and collaboration with key suppliers 
and buyers (Vachon & Klassen, 2006). 

The empirical studies conducted by Zhu et al. (2013), Laari et al. (2016), and Khan et al. 
(2017) collectively suggest a strong and positive correlation between internal and external 
eco-friendly practices within the supply chain's functional operations. According to stake-
holder theory, suppliers and buyers both play crucial roles, but effective coordination and 
collaboration between them are key factors that can enhance Green Supply Chain Manage-
ment (Zhu & Sarkis, 2004; Ahmed et al., 2020). Consequently, we formulate our hypotheses 
(H) as follows: 

H2: Internal environmentally sustainable practices have a positive impact on en-
vironmental collaboration with buyers (H2a), with suppliers (H2b). 

3.6.2.2 Environmental collaboration and firm performance 

a. IGSCM and operational performance 

Vachon & Klassen (2008) conducted research to investigate a firm's environmental collabo-
ration with its suppliers and buyers and discovered that it exerts a positive and substantial 
influence on operational performance. This finding was further corroborated by Ahmed et 
al. (2019), where collaborations were identified as a result of well-coordinated efforts among 
partners. Additionally, Yu et al. (2014a) also provided support for this notion in their study, 
establishing a significant and positive relationship between Green Supply Chain Management 
(GSCM) with suppliers and buyers and operational performance. 

b. IGSCM and financial performance 

Woo et al. (2016) found a noteworthy link between environmental collaboration and financial 
performance, a conclusion consistent with the observations made by Corsten and Felde 
(2005). In their research, Corsten and Felde noted a positive and substantial influence of 
supplier collaboration on a company's financial performance. 

c. IGSCM and environmental performance 

De Giovanni (2012) provided further support for this perspective in his research, demon-
strating a significant association between external environmental management and environ-
mental performance. Laari et al. (2016) conducted a study that unveiled significant associa-
tions, including supplier monitoring with supplier collaboration and environmental 
performance, as well as positive and significant links between environmental collaboration 
with buyers and financial performance. 
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Considering the vital role of coordination among stakeholders, we establish our hypoth-
eses (H) as follows in alignment with coordination and stakeholder theories: 

H3: Implementation of internal GSCM practices has a positive impact on envi-
ronmental performance (H3a), operational performance (H3b), financial perfor-
mance (H3c). 

H4: The extent of environmental collaboration with buyers has a positive impact 
on the enhancement of environmental performance (H4a), operational performance 
(H4b), financial performance (H4c). 

H5: The engagement in environmental collaboration with suppliers has a posi-
tive impact on environmental performance (H5a), operational performance (H5b), 
financial performance (H5c). 

H6: The interaction between buyer-supplier collaboration and factory-supplier 
collaboration has a positive impact on environmental performance (H6a), opera-
tional performance (H6b), financial performance (H6c). 

3.6.2.3 Impact of environmental performance on firm performance 

As organizations strive to improve their environmental performance, they incorporate envi-
ronmentally sustainable practices while acknowledging the intrinsic link between this effort 
and essential performance metrics like operational efficiency and financial sustainability 
within their organizational context. 

There is a noteworthy and positive correlation between environmental performance and 
both financial and operational performance in manufacturing firms (Hubbard, 2009) as well 
as the support provided by Fullerton et al. (2014), Yu et al. (2014), and Ahmed et al. (2020) 
for the idea that operational performance significantly affects financial performance. We pro-
pose the following hypothesis (H): 

H7: Environmental performance has a positive impact on the operational perfor-
mance (H7a), financial performance (H7b) and Operational performance has a pos-
itive impact on financial performance (H7c). 
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3.7 Research Framework 

Figure 8 
 Research framework 

 

In this study, the independent variables under examination include institutional pressures 
(IP), buyer monitoring (BM), and buyer-supplier collaboration (BS). On the other hand, the 
dependent variables encompass internal green supply chain practices (IG), factory-buyer col-
laboration (FB), factory-supplier collaboration (FS), financial performance (FP), operational 
performance (OP), and environmental performance (EP).  
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Chapter 4 
Research methodology and data collection 

In this chapter, we comprehensively delve into the methodology and data collection proce-
dures, which will aid in determining the analytical models to be employed and shed light on 
the nature of data to be collected as well as the data collection methodologies to be utilized. 

4.1 Research design 

In this research, a path model and statistical analysis employed to investigate the relationships 
between different constructs using the Partial Least Squares Structural Equation Modelling 
(PLS-SEM). This model is commonly applied in economic research (Petković et al., 2022; 
Wang et al., 2022) and supply chain management research (Kaufmann et al., 2015) to assess 
the path coefficient linking the dependent and independent constructs. In this research, we 
employed path analysis as the methodology to examine the causal relationships between our 
independent variables, which consist of institutional pressures (IP), buyer monitoring (BM), 
and buyer-supplier collaboration (BS), and our dependent variables, which encompass inter-
nal green supply chain practices (IG), factory-buyer collaboration (FB), factory-supplier col-
laboration (FS), financial performance (FP), operational performance (OP), and environ-
mental performance (EP).  

Afterwards, we assessed the impact of GSCM practices on factories’ performance by 
using Benchmarking method (Elmuti et al., 1997) and proposed critical success factors 
(CSFs) chosen as factor loadings in this paper. 
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4.1.1 PLS-SEM model 

Partial Least Squares Structural Equation Modelling (PLS-SEM) is a statistical technique used 
for modelling and analysing the relationships between variables in a structural equation 
model. It is particularly well-suited for complex and data-driven research. Path coefficients 
are typically used in structural equation modelling (SEM) or path analysis. They represent the 
strength and direction of a specific hypothesized causal relationship between variables within 
a larger model. They are used to test theoretical models and hypotheses about the causal 
relationships between variables while correlation assesses the strength and direction of a gen-
eral association between two variables. Path coefficients imply a directional causal relation-
ship, indicating that changes in the independent variable have an effect on the dependent 
variable through a specified pathway (Hair et al., 2019). 

As explained by Hair et al. (2010), SEM technique is chosen due to its high level of 
precision in analysing complex relationships among multiple variables. The technique em-
ploys various models to illustrate the relationship between observed variables and offer a 
quantitative assessment of the theoretical model, as stated by Schumacker & Lomax (2004). 
PLS-SEM has been proven effective in handling complex models that contain a significant 
number of indicators, constructs, or relationships, and has become more widely accepted as 
an appropriate method for such models over the years, as supported by Barclay et al. (1995). 
Additionally, the PLS-SEM algorithm evaluates the measurement model using partial regres-
sion and the structural model using ordinary least squares separately, which provides better 
estimation in scenarios involving small sample sizes and complex models, setting PLS-SEM 
apart from other types of SEM, as indicated by Hair et al. (2019).  

The measurement model within PLS-SEM holds significant importance, serving as a 
vital element in confirming the authenticity and consistency of latent constructs. This entails 
evaluating aspects such as content validity, the reliability and validity of constructs, discrimi-
nant validity, and the scrutiny of model fit. Further elaboration on these measurement criteria 
will be provided in Chapter 5.3, where we discuss the results of the PLS-SEM model. 

4.1.2 Benchmarking 

Benchmarking has witnessed a surge in its adoption across various industries. Beyond its role 
as a mere data collection tool for evaluating a company's performance against its peers, 
benchmarking serves as a versatile technique applicable to both service and manufacturing 
sectors. It serves as a means of unearthing novel insights and innovative methods for en-
hancing operational processes, thereby enhancing the organization's capacity to meet cus-
tomer demands effectively (Elmuti et al., 1997). 

In this research, we employ the Benchmarking of Sustainability method, is inspired by 
the Lean Environmental Benchmarking (LEB) method proposed by Tomelero et al. (2017). 
The LEB method presents a structure that can be applied to the study of green supply chain 
practices and firm performance.  

The critical success factors (CSFs) proposed in this study represent the pivotal elements 
or specific variables that are indispensable for an organization to attain its objectives and 
excel within the specified context. These CSFs were derived through the analysis of loading 
factors, aligning them with the outcomes from running the model presented in this paper. 
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4.2 Data collection 

The data collection process commences with the author's creation of two surveys (as outlined 
in Table 3). These surveys are designed in accordance with the theoretical framework devel-
oped for this research, taking into account the insights presented in the paper by Ahmed et 
al. (2020) that served as the basis for this study. 

Respondents for this study were selected through a purposive sampling technique. This 
research focused on two stakeholder perspectives including buyer X as a focal firm, and 
garment manufacturing companies. A mixed-method approach is utilized for both the gar-
ment factory survey and the buyer survey. 

Table 3 
Survey objects 

Actor Topic Survey Interview 

Garment factories 
engaged in contract 
manufacturing with 

Buyer X. 

Institutional pressure, cus-
tomer monitoring, IGSCM, 
factory-supplier collabora-
tion, factory-buyer collabo-
ration, firm performance. 

Survey 1 

Interview 1: Interviews with 3 
factories about compliance on 
green supply chain manage-
ment with the government, 

global buyers.  

Buyer X as a focal 
firm 

Buyer-supplier collaboration. Survey 2 
Interview 2: An interview with 
a production manager working 

at buyer X. 

4.2.1 Data collection from the garment factories 

Survey 1 was sent out to the garment manufacturing companies that are required to enter 
into a contract with a buyer X and must possess either ISO 14001 or FIGG FEM certifica-
tion (Appendix 1). The survey participants occupy roles in the field of supply chain manage-
ment, ranging from executives, senior officers, assistant managers, managers, general man-
agers, to directors within garment companies. Notably, the compliance departments within 
the factories play a crucial role in the implementation of green supply chain practices. These 
departments are primarily responsible for overseeing all procedures and managing the tran-
sition to green supply chain practices, serving as intermediaries in its application across all 
departments within garment manufacturing companies. They are required to collaborate with 
various stakeholders in the garment value chain, which includes buyers, suppliers, third-party 
logistics companies, and the Vietnamese government. Therefore, this underscores the crucial 
role played by supply chain departments for the respondents participating in this survey. 

 An online survey using a Google form questionnaire conducted with purposive sam-
pling comprising a total of 37 questions (Appendix 2). All questions are answered using a 5-
point Likert scale (1=not at all, 2=a little, 3=to some degree, 4=relatively significant, 5=sig-
nificant). However, in the case of the firm performance questionnaire, a 5-point Likert scale 
has been incorporated, featuring a percentage-based assessment (1=not at all, 2=a little - 
below 20%, 3=to some degree - between 20% and below 40%, 4=relatively significant - from 
40% to below 80%, 5=significant - above 80%). Both the survey and interviews were con-
ducted over a period of three months, specifically between July and September in 2023. To 
boost the credibility of the data, encouraging cross-departmental collaboration to collectively 
address the survey questions is advisable. As an incentive for their participation, upon survey 
completion, respondents will receive a token of appreciation in the form of an online shop-
ping voucher. 
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In reference to the interviews conducted, a total of three interviews were carried out, 
each involving a different factory. These three interviews were intended to serve as repre-
sentatives by three different firm sizes (101-499 employees, 500-1000 employees, more than 
1000 employees) for the entire group of 13 factories. The interview questions primarily fo-
cused on assessing the extent to which these companies comply with green supply chain 
practices in accordance with the legal framework (Appendix 3). The objective was to deter-
mine whether the existing legal framework adequately supports them in their efforts to inte-
grate environmentally sustainable practices. 

4.2.2 Data collection from the global buyer X 

For the buyer data collection, a survey pertaining to buyer-customer collaboration (survey 2) 
was distributed with a 5-point Likert scale (1=not at all, 2=a little, 3=to some degree, 4=rel-
atively significant, 5=significant). This survey was sent to the production manager at the 
buyer X one month in advance, specifically in July 2023, preceding the commencement of 
interviews scheduled for August 2023. The production manager at buyer X, responsible for 
monitoring various stakeholders within their company's value chain, was assigned the re-
sponsibility of assessing the extent of collaboration with suppliers in multiple garment man-
ufacturing factories that maintain contracts with the buyer. An online survey was adminis-
tered using a Google Form questionnaire, employing purposive sampling methods. The 
questionnaire consisted of a set of six questions related to the degree of buyer-supplier col-
laboration for each of the assessed garment factories (Appendix 4). Moreover, the short in-
terview was taken after filling out the survey in order to dissert an insight into the answer. 
During the interview, the production manager leveraged the findings from environmental 
audits (Appendix 5) conducted in 3 factories to gain additional insights and information.  

4.3 Sample size 

By employing precise sampling methods, we collected 13 responses from the targeted re-
search population for the factory survey. This population comprised supply chain practition-
ers working within ISO 14001 or FIGG FEM-certified garment manufacturing companies 
in Vietnam. Additionally, we obtained one dataset through a buyer survey with a focal firm 
X regarding buyer-supplier collaboration.  

While PLS-SEM is indeed advantageous for research with limited sample sizes (Hair et 
al., 2019). It is essential to note that, like other statistical techniques, it can experience certain 
limitations in such scenarios. Specifically, when applied with small sample sizes, PLS-SEM 
may exhibit heightened standard deviations, reduced statistical power, and decreased accu-
racy (Goodhue et al., 2012). This paper underscores the significance of addressing the small 
sample size issue. Nevertheless, it should be noted that this paper also serves as a critical 
foundation, paving the way for further research that should be conducted with a larger sam-
ple size. 

In order to increase the reliability of the response, data was collected through a combi-
nation of survey questionnaires and interviews, serving as the primary instruments for data 
collection, consisting of 41 items designed to assess performance outcomes (Appendix 6). 
In the next chapter, Table 4 provides comprehensive information regarding the constructs 
that were adapted and their respective sources and Table 5 provides a tabular overview of 
the demographic characteristics of the survey respondents. 
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Chapter 5  
Results and Discussion 

5.1 Overview 

In this section, a comprehensive data analysis was conducted on the data collected in the 
study. The primary aim was to examine the pressures and influences affecting a garment 
firm's internal green supply chain practices, as well as the impact of internal green practices 
on performance measures both upstream and downstream in the supply chain. The inde-
pendent variables considered in this study encompass institutional pressures (IP), buyer mon-
itoring (BM), and buyer–supplier collaboration (BS). Meanwhile, the dependent variables 
consist of internal green supply chain practices (IG), factory - buyer collaboration (FB), fac-
tory - supplier collaboration (FS), financial performance (FP), operational performance (OP), 
and environmental performance (EP). 

Table 4 
Latent variables and their sources 

Latent Variables Definition  Source 

Institutional Pressure 
(IP) 

Firms have to adhere to institutional pres-
sures that are exerted by external stakehold-
ers on the firms. 

 Zhu et al.. (2013); Mohanty & Pra-
kash (2014); Vanalle et al. (2017); 
Yang (2018); Ahmed et al. (2019); Ah-
med et al.(2020) 

Buyer Monitoring 
(BM) 

Firms adopt certifications (ISO 14001 or 
FIGG FEM) as the result of the environmen-
tal monitoring of buyers. 

 Vachon (2007); Lee (2008); Laari et al. 
(2016); De Giovanni & Vinzi (2014); 
Laari et al. (2016); Ahmed et al. (2020) 

Internal GSCM (IG) 

Internal GSCM involves practices such as 
ISO 14001 certification, an environmental 
audit of departments, eco-labeling of prod-
ucts manufactured, green procurement sys-
tem, reduction of greenhouse emissions, 
green product compliance data. 

 

Rao & Holt (2005); Yu et al. (2014); 
Ahmed et al. (2020) 

Environmental collab-
oration between fac-
tory and supplier (FS) 

By collaborating with suppliers shared a goal 
of achieving green practices in a coordinated 
supply chain is materialized. 

 Vachon & Klassen (2006); Zhu et al. 
(2008); De Giovanni (2012); Tachi-
zawa et al. (2015); Woo et al. (2016); 
Ahmed et al. (2020) 

Environmental moni-
toring of buyer and 
supplier (BS) 

The coordination between buyers and suppli-
ers in the context of internal and external 
green supply chain practices which also co-
vers the aspect of external groups influencing 
the organization’s practices. 

 
Vachon & Klassen (2006); Zhu et al. 
(2008); Yang et al. (2011); De Gio-
vanni (2012), Tachizawa et al. (2015); 
Woo et al. (2016); Ahmed et al. (2020) 

Environmental collab-
oration with buyers 
(FB) 

By collaborating with buyers shared a goal of 
achieving green practices in a coordinated 
supply chain is materialized. 

 Vachon & Klassen (2006); Zhu et al. 
(2008); Yang et al. (2011); De Gio-
vanni 2012, Tachizawa et al. (2015); 
Woo et al. (2016); Ahmed et al. (2020) 

Environmental per-
formance (EP) 

Manufacturing firms can curb down hazard-
ous air emissions, water, and solid wastage 
and reduced consumption of toxic materials. 

 
Zhu et al.. (2008); Zhu et al. (2012); 
Ahmed et al. (2020) 

Financial performance 
(FP) 

A firm’s financial performance is indicated by 
a reduction in wastages and reworks, im-
proved productivity, increased return on as-
sets. 

 
 Green et al. (2012), Yang et al. 
(2011); Fullerton et al. (2014); Laari et 
al. (2016); Ahmed et al. (2020) 

Operations perfor-
mance (OP) 

Enhance and improve operational perfor-
mance in terms of delivery, flexibility, cost 
and quality. 

 
Vachon & Klassen (2008); Yu et al. 
(2014a); Ahmed et al. (2020) 
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The majority of the respondents are female professionals holding positions related to 
compliance within their respective companies. Additionally, some of them engage in cross-
departmental collaboration, collaborating with colleagues from departments such as Supply 
Chain Management, Sales, and Production to provide comprehensive responses to the survey 
questions. Approximately 92% of the companies surveyed have foreign origins and are based 
in Vietnam. Furthermore, these companies typically boast a substantial headcount, with most 
employing over 1000 employees. All of these factories are engaged in the production of both 
bags and backpacks, and they are situated in the southern region of Vietnam (Table 5). 

Table 5 
Demographic profiles from the garment factory survey 

Demographic 
characteristics Description (Sample Size = 13) Frequency Percent 

Gender 
Female 11 85% 

Male  2 15% 

Designation 
Low Level Manager 7 54% 

Middle Level Manager 6 46% 

Department 

Compliance 6 46% 

Compliance/Production 2 15% 

Compliance/Sales 3 23% 

Compliance/Supply Chain Management 1 8% 

Sales/Supply Chain Management 1 8% 

Nation 
Vietnam 1 8% 

Foreign 12 92% 

Firm Size 

101-499 employees 2 15% 

500-1000 employees 1 8% 

More than 1000 employees 10 77% 

Location  

Ben Tre 2 15% 

Binh Duong 3 23% 

Dong Nai 3 23% 

Tien Giang 1 8% 

Ho Chi Minh 1 8% 

Long An 3 23% 
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5.2 Reliability and validity of the model 

5.2.1 Content Validity 

Table 6 
Factor loading significant 

Con-
struct 

Code Items 
Outer 
load-
ings 

Mean 

Stand-
ard 

Devi-
ation 

P-
value 

VIF 

IP 

IP1 

Our company follows local and national environmental 
laws and regulations in Vietnam, international environ-
mental regulations, the environmental regulations of the 
countries where our clients are located, including the US, 
UK, European countries, and others. 0.805 4.385 0.625 0.00 1.26 

IP3 
Our main competitors, who have embraced an environ-
mentally friendly approach, are viewed positively by cus-
tomers. 0.893 4.385 0.836 0.00 1.26 

 CM 

CM2 
Our customers have requested details about our adher-
ence to environmental regulations 0.656 4.615 0.625 0.00 1.31 

CM3 
Our customers strongly request that I ensure our suppliers 
implement environmentally friendly practices. 0.979 4.385 0.487 0.00 1.31 

IG 

IG1 
We have started using more environmentally friendly raw 
materials and components 0.633 4.538 0.634 0.00 1.01 

IG3 
We conduct internal environmental audits to ensure our 
products meet the environmental goals. 0.823 4.231 0.576 0.00 1.01 

FS 

FS1 
We have collaborated with our suppliers to consider envi-
ronmental factors in product design. 0.932 3.692 1.136 0.02 2.05 

FS2 
Our company and suppliers share a clear understanding of 
environmental responsibilities. 0.778 4.308 0.821 0.00 2.26 

FS3 
Our company collaborates with suppliers to minimize the 
environmental impact of operations. 0.866 4.154 0.662 0.00 2.73 

FS4 
Our company develops strategies to address green supply 
chain management (GSCM)- related issues with suppliers. 0.747 4 0.784 0.00 2.92 

FB 

FB2 
Our company and our customers share a common under-
standing of environmental responsibilities. 0.912 4.538 0.634 0.00 1.25 

FB3 
Our company collaborates with customers to minimize 
environmental impact in our operations. 0.775 4.385 0.625 0.00 1.25 

EP 

EP1 
We have reduced carbon dioxide emissions relative to our 
production volume. 0.827 3.154 0.863 0.02 1.76 

EP2 We have reduced waste relative to our production volume. 
0.926 3.231 0.89 0.05 2.75 

EP3 
We have reduced energy consumption relative to our pro-
duction volume. 0.79 2.923 0.917 0.02 1.88 

FP  

FP2 
Our profit has increased as a result of adopting green sup-
ply chain practices. 0.925 2.692 0.991 0.03 2.17 

FP3 
Our market share has grown as a result of adopting green 
supply chain practices. 0.938 2.692 0.821 0.00 2.17 

OP 

OP1 
We ensure dependable delivery to our customers while 
upholding green practices. 0.865 3.846 0.863 0.02 1.43 

OP4 
We have minimized waste in our production processes 
while upholding green practices. 0.895 3.308 0.91 0.05 1.43 

BS 

BS3 
Our company (buyer) collaborates with tier-2 suppliers to 
minimize the environmental impact of operations. 0.965 4.385 0.487 0.00 2.15 

BS5 
Our company (buyer) and tier-2 suppliers jointly provide 
resources, skills, and knowledge to strengthen GSCM. 0.885 4.538 0.499 0.00 2.15 
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In our research study, we assessed the content validity of our measurement items by utilizing 
composite reliability as the evaluation method. We adhered to the established criterion of 
having values greater than 0.6, which is recommended by respected scholars such as Chin et 
al. (1997) and Hair et al. (2019). In order to refine the accuracy of our measurement model, 
I eliminated items that exhibited stronger associations with other constructs. Initially, we had 
a total of 41 constructed items (Appendix 6), but after the removal process, we were left with 
21 items that were integrated into our model (Table 6). 

Our results, presented in Table 6, reveal robust factor loadings, with all items exhibiting 
loadings exceeding the 0.6 threshold, confirming their strong performance in capturing the 
intended constructs. In addition, table 6 also provides additional evidence supporting the 
goodness of fit in our model. Specifically, it highlights that all the variables in our model have 
Variance Inflation Factor (VIF) values lower than 3, in accordance with the guideline pro-
posed by Hair et al. (2019). This suggests that multicollinearity, which can complicate the 
interpretation of results, is not a significant concern in our analysis. 

 

Table 7 
Predictive power of constructs 

Construct R-square R-square adjusted 

EP 0.369 0.315 

FB 0.379 0.363 

FP 0.693 0.646 

FS 0.197 0.175 

IG 0.617 0.596 

OP 0.616 0.571 
Note: IG: internal green supply chain management, FB: factory-buyer collaboration, FS: factory-supplier collaboration, BS: buyer-supplier 
collaboration, EP: environmental performance, OP: operational performance, FP: financial performance. 

We employed R-square Adjusted to assess the explanatory capacity of our model, inter-
preting it in a manner consistent with regression analysis (Shmueli & Koppius, 2011). The 
R-squared statistic ranges from 0 to 1, with higher values signifying a stronger explanatory 
power of the model. As a general guideline, R² values of 0.75, 0.50, and 0.25 can be inter-
preted as substantial, moderate, and weak, respectively (Hair et al., 2019). To be deemed as 
possessing sufficient explanatory power, the explained variation should exceed 10% (Raithel 
et al., 2012). Our analysis revealed that the structural model accounted for approximately 
31.5% of the variation in EP, 36% in FB, 64.6% in FP, 17.5% in FS, 59.6% in IG, and 57.1% 
in OP (Table 7). These results indicate that the structural model provides a satisfactory level 
of explanatory power. 
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5.2.2 Convergent Validity 

To establish convergent validity, it is essential to verify that construct items, which are theo-
retically linked, indeed exhibit relationships with each other during the data analysis. This 
confirmation can be achieved through the use of three methods: factor loadings, composite 
reliability, and average variance extracted (as recommended by Hair et al., 2010).  

In the factor loading analysis, we focus on the factors that are considered relevant, par-
ticularly those with high loadings, equal to or greater than 0.6 (Hair et al., 2019), and that are 
statistically significant (Table 6). In the second step, we assess composite reliability, which 
gauges the consistency with which the items represent the underlying latent constructs. The 
recommended and commonly accepted threshold for composite reliability is 0.7, as advo-
cated by Hair et al. (2019) and Fornell & Larcker (1981). As shown in Table 7, our composite 
reliability values range from 0.7 to 0.93, significantly surpassing the recommended and pre-
scribed thresholds. 

In the third step, we assess the average variance extracted, which is defined as the 
amount of shared variance among the indicators of the latent construct, as outlined by Hair 
et al. (2019). Ideally, the average variance extracted should exceed 0.5, as recommended by 
Fornell & Larcker (1981) and Hair et al. (2019). As observed in Table 8, our values for aver-
age variance extracted range from 0.54 to 0.86, aligning with the prescribed level. Therefore, 
based on all three methods examined, convergent validity has been successfully established. 

Table 8 
Construct reliability and validity 

Construct Composite reliability  Average variance extracted (AVE) 

BM 0.813  0.694 

EP 0.885  0.721 

FB 0.834  0.716 

FP 0.929  0.867 

FS 0.901  0.695 

IG 0.700  0.539 

IP 0.839  0.723 

OP 0.873  0.774 
Note: IP: institutional pressure, BM: buyer monitoring, IG: internal green supply chain management, FB: factory-buyer collaboration, FS: 
factory-supplier collaboration, BS: buyer-supplier collaboration, EP: environmental performance, OP: operational performance, FP: finan-
cial performance. 
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5.2.3 Discriminant Validity 

In this section, we address discriminant validity, which serves as a measure to determine how 
effectively a set of measurement items can distinguish one variable from others within a 
research model. In simpler terms, it assesses whether measures that are not expected to be 
related to each other indeed demonstrate no significant correlations following data analysis. 
To ensure discriminant validity, we analyse the square root of the average variance extracted 
in conjunction with the correlations between the research constructs, following the guide-
lines of Chin (2009) and Fornell & Larcker (1981). The common variance (shared variance) 
among all model constructs should not exceed the values of their respective Average Vari-
ance Extracted (AVE) scores. 

Table 9 
Discriminant validity (Fornell-Larcker) 

Construct BM EP FB FP FS IG IP OP 

BM 0.833               

EP 0.12 0.849             

FB 0.571 0.484 0.846           

FP 0.12 0.751 0.146 0.931         

FS 0.61 0.115 0.209 0.025 0.834       

IG 0.538 0.566 0.616 0.299 0.443 0.734     

IP 0.279 0.407 0.438 0.247 0.489 0.7 0.851   

OP 0.12 0.743 0.494 0.681 0.226 0.409 0.568 0.88 
Note: IP: institutional pressure, BM: buyer monitoring, IG: internal green supply chain management, FB: factory-buyer collaboration, FS: 
factory-supplier collaboration, BS: buyer-supplier collaboration, EP: environmental performance, OP: operational performance, FP: finan-
cial performance. 

As observed in Table 9, it is evident that the values on the diagonal line (representing 
the square root of the average variance extracted for each construct) are greater than the 
values in their respective rows and columns. This pattern confirms the establishment of dis-
criminant validity, indicating that the measurement items effectively differentiate between 
the variables in the research model. 
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5.3 PLS-SEM Model Result 

The primary focus of this paper is to assess the factors that stimulate the adoption of internal 
green supply chain management practices within garment manufacturing companies operat-
ing in Vietnam. Our research responds to the call made by Geng et al. (2017) and Ahmed et 
al. (2020) to investigate green supply chain management from a theoretical perspective.  

Figure 9 
 Path model result 

Table 10 
Supported theory 

Constructs 

Origi-
nal 

sample  
Sample 
mean  

Standard 
deviation  T statistics  P values Hypothesis result 

IP → IG 0.596 0.582 0.111 5.393 0 Supported 

BM → IG 0.372 0.382 0.118 3.138 0.002 Supported 

IG → FB 0.616 0.628 0.1 6.162 0 Supported 

IG → FS 0.445 0.427 0.208 2.144 0.032 Supported 

IG → EP 0.491 0.394 0.285 1.721 0.085 Supported at 10% 

FB → FP -0.631 -0.598 0.21 3.004 0.003 Supported 

FB → OP 0.419 0.365 0.15 2.787 0.005 Supported 

EP → OP 0.726 0.771 0.15 4.826 0 Supported 

OP → FP 0.698 0.564 0.348 2.006 0.045 Supported 

BS x FS → OP 0.525 0.56 0.207 2.54 0.011 Supported 
Note: IP: institutional pressure, BM: buyer monitoring, IG: internal green supply chain management, FB: factory-buyer collaboration, FS: 
factory-supplier collaboration, BS: buyer-supplier collaboration, EP: environmental performance, OP: operational performance, FP: finan-
cial performance. 

Figure 9 and Table 10 present the results obtained from our model. We will delve into 
a comprehensive explanation of these findings in the upcoming chapter. 
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5.3.1 Effect of institutional pressure and buyer monitoring on internal 
green supply chain management.   

Figure 10 
Effect of IP and BM on IG 

Note: IP: institutional pressure, BM: buyer monitoring, IG: internal green supply chain management 

The findings affirm the principles of stakeholder theory, and they also provide substantial 
support for coordination theory. Our observations reveal that both buyer monitoring (β = 
0.372, P < 0.01) and institutional pressures (β = 0.596, P < 0.01) exert a positive and statis-
tically significant influence on internal green supply chain practices. This discovery aligns 
with the conclusions drawn by Lee (2008), Chavez et al. (2016), Laari et al. (2016), Vanalle et 
al. (2017), and Admed et al. (2020). 

These research findings also indicate that diligent oversight of customer demands and 
expectations, coupled with effective mechanisms for maintaining accurate customer infor-
mation and close collaboration with suppliers to implement eco-friendly initiatives, result in 
improvements in internal operational procedures, ultimately facilitating the adoption of en-
vironmentally conscious practices. Additionally, compliance with environmental regulations 
both in Vietnam and in the customer's country and recognition of competitors who have 
successfully embraced Green Supply Chain Management (GSCM) practices play a significant 
role in bolstering internal green supply chain practices.  

When it springs to Vietnam's legal framework for Green Supply Chain Management, it 
emphasizes the significance of environmental protection laws (2020) in promoting eco-
friendly practices within the garment industry. This assertion is supported by data collected 
from interviews with garment factories, offering insights into the current state of the indus-
try. Nevertheless, it is crucial to note that while environmental protection laws in 2020 do 
provide guidance for managing internal supply chains, they are part of a legal system charac-
terized by complexity and a lack of clarity. This complexity poses a considerable challenge 
for businesses in understanding and effectively implementing these regulations, as confirmed 
by the insights from interviews with factories with different firm sizes. Consequently, gar-
ment factories often face delays as they await further guidance, and persistent areas of un-
certainty exacerbate the confusion and compliance difficulties. 

The interviews with factories illuminate these challenges, underscoring the misalignment 
between the legal framework and its practical application in Vietnam. Consequently, the 
country has initiated national efforts to improve the legal system, with the goal of fostering 
a more environmentally conscious economy (Le, 2021). These initiatives are in line with the 
broader national strategy aimed at harmonizing environmental laws at the national and inter-
national levels. When it comes to encouraging more environmentally friendly practices within 
Vietnam, the current legal framework supports about 60% to 70% of the environmental 
standards and demands set by buyers. The remaining 30% to 40% of these requirements 
depend on the stricter environmental regulations of the buyers' home countries and the com-
mitments of buyers to long-term environmental protection, as revealed in the factory inter-
views (Appendix 3). This division highlights the significant influence of external factors in 
shaping eco-friendly supply chain practices in Vietnam. 
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5.3.2 Effect of internal green supply chain and stakeholder collaboration 
on firm performance 

Figure 11 
Impact of green supply chain and stakeholder collaboration on firm performance 

Note: IG: internal green supply chain management, FB: factory-buyer collaboration, FS: factory-supplier collaboration, BS: buyer-supplier 
collaboration, EP: environmental performance, OP: operational performance, FP: financial performance. 

Our research has uncovered that internal green supply chain practices, driven by buyer mon-
itoring and institutional pressures, positively influence both buyer-factory collaboration (β = 
0.616, P < 0.01), in line with Laari et al. (2016) and Admed et al. (2020), and factory-supplier 
collaboration (β = 0.445, P < 0.05), in line with Seuring et al.(2023). These results underscore 
the close relationship between internal green practices and effective collaboration with both 
buyers and suppliers during the implementation of green supply chain processes. 

In terms of firm performance, it is observed that internal green supply chain manage-
ment practices have a positive and significant impact on environmental performance, specif-
ically at a 10% level of mean differences (β = 0.491, P < 0.1). This finding aligns with the 
research conducted by De Giovanni (2012), Yu et al. (2014), and Amed et al. (2020), all of 
which endorse the notion that enhancing internal green supply chain management through 
the utilization of eco-friendly raw materials and conducting internal environmental audits 
contributes to waste reduction and consequently yields positive effects on environmental 
performance. Nevertheless, it is important to note that internal green supply chain manage-
ment (IGSCM) does not have a significant impact on financial and operational performance 
(P > 0.1). Furthermore, the results indicate that internal green supply chain management 
(IGSCM) may have a negative impact on operational performance (β = -0.191, P > 0.1), 
although this impact is not statistically significant. This could be attributed to the fact that 
the implementation of green practices in Vietnam is still in its early stages, making the ap-
proach less effective. The garment factories may have encountered challenges in transitioning 
to green materials, production processes, and delivery methods, leading to these outcomes. 
It is reasonable to consider that the results did not reveal a significant relationship between 
these factors. This finding is in line with the research conducted by Laari et al. (2016), which 
also found no significant relationship between internal green supply chain management and 
financial performance. 
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In the context of downstream activities, it has been observed that engaging in collabo-
rative efforts with buyers leads to a positive impact on operational performance (β = 0.419, 
P = 0.05) aligning with previous studies conducted by Corsten & Felde (2005), Yang et al. 
(2011), Tachiwaza et al. (2015), Chavez et al. (2016), and Amed et al. (2020). Nevertheless, it 
is worth noting that there is no statistically significant impact on environmental performance 
(P > 0.1). This lack of statistical significance may be attributed to the small sample size, which 
may not adequately represent the entire population. The findings confirm that collaborating 
with buyers and incorporating their feedback can boost operational performance. It is also 
highlighted that fostering a shared understanding of environmental responsibility with buyers 
is essential for reducing environmental impact in operations. However, there is a significantly 
negative impact between factory-buyer collaboration on financial performance (β = -0.631, P 
< 0.05). These contradictory findings may be attributed to the fact that collaborating with 
customers to design more sustainable products or packaging can potentially lead to higher 
production costs. Green materials and processes often come at a premium, and the added 
complexity associated with customization can further increase these costs. This cost factor 
may have influenced the overall impact on financial performance in different ways, leading 
to varied results in different aspects of performance. 

In the context of factory-supplier collaboration on the performance, the results indicate 
that there is no statistically significant impact on operational, financial, or environmental 
performance (P > 0.1). This suggests that factories and their suppliers may not be strongly 
integrated in terms of implementing green supply chain practices. It is possible that a larger 
sample size may be needed to further investigate the relationships in these aspects. 

It is worth noting that the influence of environmental performance appears to comple-
ment operational performance (β = 0.726, P < 0.05), which aligns with the findings of Green 
et al. (2012). It appears that environmental performance may have a positive effect on finan-
cial performance (β = 0.395, P > 0.1), although not statistically significant in this study. This 
finding is consistent with the research conducted by Laari et al. (2016) and Amed et al. (2020), 
which also found no impact of environmental performance on financial performance in their 
study. Operational performance is indeed linked to financial performance and exerts a sig-
nificant impact on it (β = 0.698, P < 0.05). This finding aligns with the work of Fullerton et 
al. (2014) and Amed et al. (2020). Additionally, it responds to the call made by Laari et al. 
(2016) to investigate the influence of internal green supply chain management on operational 
performance and how operational performance, in turn, affects financial performance.  

The adoption of eco-conscious supply chain practices in garment factories has resulted 
in reduced waste and energy use compared to their production levels. This has translated 
into greater dependability in delivering to customers, a dedication to environmentally-
friendly principles, decreased production waste. Consequently, this has led to increased prof-
itability and an expanded market share through collaborative efforts with diverse stakehold-
ers. 
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5.3.2 Slope analysis: effect of BS x FS on OP 

Figure 12 
 Interaction moderation with simple slopes plot 

 
Note: FS: factory-supplier collaboration, BS: buyer-supplier collaboration, OP: operational performance. 

Regarding buyer-supplier collaboration from the buyer's perspective, strong support is found 
for the collaboration between the factory and the supplier, which contributes positively to 
operational performance (β = 0.525, P < 0.05). However, there is no statistically significant 
on environmental and financial performance (P > 0.1). These results may be attributed to 
the fact that the collaboration between the buyer and the supplier is primarily focused on 
improving operational performance in the initial stages of implementing green supply chain 
management. 

In general, when looking at the mean level of buyer-supplier collaboration (Figure 12), 
it strongly supports the idea that it contributes to a positive impact on operational perfor-
mance through factory-supplier collaboration. Comparatively, when buyer-supplier collabo-
ration is higher, the correlation appears to be even more pronounced, with a steeper rela-
tionship. This suggests that greater buyer-supplier collaboration leads to stronger support for 
factory-supplier collaboration, resulting in improved operational performance. However, in 
cases where buyer-supplier collaboration is lower (at -1 standard deviation), it has a negative 
impact on both operational performance and factory-supplier collaboration. This highlights 
the crucial role of the buyer as a central actor in collaborating with various stakeholders to 
enhance the performance of factories, particularly in terms of operational performance. 

Based on the insights obtained from the interview with the production management at 
buyer X, they assess the performance of garment factories and also prioritize the monitoring 
of suppliers in terms of auditing and validating green certificates. Nevertheless, it is notewor-
thy that suppliers integrating green supply chain practices within the Vietnamese context are 
not prevalent. Typically, Buyer X had to seek out suppliers based on their specialization in 
providing materials with a specific green certification referred to as "Bluesign”2. This has 
made it challenging to monitor a large number of suppliers and has increased the workload 
associated with collaboration between suppliers and factories. 

 
2The Bluesign standard offers an independent approval system for the textile industry, taking 
into account the whole production process, minimizing the impact on the environment and safe-
guarding human health. It also helps to decrease production costs, increase competitiveness and 
innovation, benefiting businesses (https://www.bluesign.com/en). 

 

https://www.bluesign.com/en
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5.4 Green Supply Chain practices and firm performance 

This section aims to examine how companies fare when they implement green supply chain 
practices and evaluate their outcomes by studying the performance of 13 distinct garment 
manufacturing firms using benchmarking method (Elmuti & Kathawala, 1997). Even though 
there are certain latent variables that do not show statistical significance in the path model 
(As referred to in the Figure 9), we choose to retain them in this section as they contribute 
to defining the extent of green supply chain practices within the context of thirteen garment 
manufacturing companies as critical success factors (Achanga et al., 2006). These factors also 
align with the findings on GSCM and firm performance in Pakistan (Ahmed et al., 2020). 
This inclusion is vital for gaining a comprehensive understanding of these companies' actual 
standings in relation to their practices versus performance. Figure 13 shows each factor re-
lated to green supply chain practices is given equal weight. 

Figure 13 
 Determination of GSCM practices and firm performance 
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5.4.1 Overall result  

Figure 14 
An overall result from the survey 

Note: GSCM practices scales (1=not at all, 2=a little, 3=to some degree, 4=relatively significant, 5=significant). 
Performance scales (1=not at all, 2=a little - below 20%, 3=to some degree - between 20% and below 40%, 4=relatively significant - from 
40% to below 80%, 5=significant - above 80%). 

Overall, 13 factories on average demonstrated compliance with environmentally sustainable 
supply chain practices, with the highest adherence observed in the case of IP (88%), CM 
(90%), IG (88%), FB (89%), and FS (81%) practices. The results revealed that the level of 
implementation of Integrated Green Supply Chain Management (IGSCM) practices scored 
an average of 4.4 on the 5-point scale, indicating a high level of adoption (88%) on average.  

In the context of firm performance3, it is noteworthy that financial performance exhib-
ited an average score of 2.7, signalling a substantial increase in profit and market share, 
amounting to as much as 40%, attributed to the implementation of green supply chain prac-
tices. As for operational performance, the average operational performance level stood at 3.6 
(falling between 3 and 4), pointing to significant reductions in waste, spanning from 20% to 
nearly 80%, all while maintaining reliable customer delivery and minimizing waste through 
eco-friendly practices. In terms of environmental performance, the average score was 3.1, 
indicating a marked reduction in carbon dioxide emissions, waste generation, and energy 
consumption relative to production volume, with reductions ranging from 20% to under 
40%. It emphasizes the favourable influence of environmentally sustainable supply chain 
practices on firm performance for these 13 garment companies in Vietnam. 

In accordance with the classification from Hanson et al. (1994), top-performing compa-
nies are situated within quadrant I, whereas the lowest-performing ones are located in quad-
rant IV. Quadrant II is designated as the domain of "promising" companies, whereas quad-
rant III is characterized as comprising "vulnerable" companies. In the next chapter, we will 
delve into the details for three dimensions including environmental, operational, and finan-
cial performance.  

 

 
3 The factors influencing 'firm performance' are scored based on the loading factors in Table 6, 
where the significant factor loadings are evident. 
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5.4.2 Environmental Performance 

Figure 15 
GSCM practices and environmental performance 

Note: GSCM practices scales (1=not at all, 2=a little, 3=to some degree, 4=relatively significant, 5=significant). 

Performance scales (1=not at all, 2=a little - below 20%, 3=to some degree - between 20% and below 40%, 4=relatively significant - from 
40% to below 80%, 5=significant - above 80%). 

 

Within our examination of 13 distinct factories, the majority found their home in the es-
teemed confines of Quadrant I, representing top-tier performance, and the "promising" 
companies of Quadrant II. However, Factory 12, which is a Vietnamese garment manufac-
turing company, emerged as a distinctive exception, displaying the lowest levels of both green 
supply chain practices and environmental performance. 

This discovery underscored a noteworthy observation: a Vietnamese garment factory 
(F12), when compared to 12 foreign companies, were still in the early stages of embracing 
the transition to green supply chain practices. Delving into environmental audit reports 
(detailed in Appendix 5) for factories 1, 4 (foreign companies), and 12 (a Vietnamese com-
pany) of buyer X, we observed a clear contrast. The environmental performance of foreign 
factories closely mirrored the data presented in Figure 13, showcasing robust compliance 
with environmental regulations from both institutional pressures and buyer X’s monitor. In 
contrast, Factory 12 lagged behind, particularly in the domains of water usage, wastewater 
management, and emissions to the air. This shortfall appeared rooted in a limited awareness 
of environmental impacts and compliance requirements. 

Addressing these shortcomings may necessitate the implementation of a costly environ-
mental system, a challenge compounded by Factory 12's budget constraints, which currently 
hinder their ability to make this transformative shift. Emphasizing the crucial need for sup-
portive policies to facilitate the transition of Vietnamese garment manufacturing companies 
toward a more sustainable and environmentally friendly system. 
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5.4.3 Operational Performance 

Figure 16 
 GSCM practices and operational performance 

Note: GSCM practices scales (1=not at all, 2=a little, 3=to some degree, 4=relatively significant, 5=significant). Performance scales (1=not 
at all, 2=a little - below 20%, 3=to some degree - between 20% and below 40%, 4=relatively significant - from 40% to below 80%, 
5=significant - above 80%). 

 

Similarly, most companies find their place in Quadrant I, but there are still two companies 
residing in Quadrant II. Factories F5 and F12 (a Vietnamese factory) stand out due to their 
relatively lower operational performance scores compared to their GSCM Practices scores. 
This suggests that, despite their commitment to green supply chain practices, they encounter 
challenges in optimizing their operational processes. 

To enhance their overall performance, factories with high GSCM Practices scores but 
lower OP scores, such as F5 and F12, should consider strategies aimed at improving opera-
tional efficiency. These strategies may include process optimization, technology adoption, 
employee training, and enhancements in supply chain management. 

Conversely, factories with high OP scores but lower GSCM Practices scores should 
focus on integrating more sustainable practices into their supply chain to further reduce their 
environmental impact. 
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5.4.4 Financial Performance 

Figure 17 
GSCM practices and financial performance 

Note: GSCM practices scales (1=not at all, 2=a little, 3=to some degree, 4=relatively significant, 5=significant). 

Performance scales (1=not at all, 2=a little - below 20%, 3=to some degree - between 20% and below 40%, 4=relatively significant - from 
40% to below 80%, 5=significant - above 80%). 

 

In terms of financial performance, these factories are distributed between Quadrant I and 
Quadrant II, with a slightly higher concentration in Quadrant II. On average, these factories 
display a strong commitment to green supply chain practices, yet financial performance var-
ies, and some face financial challenges. 

To enhance their overall financial performance, factories with high GSCM Practices 
scores but lower financial performance scores should explore strategies to address their fi-
nancial difficulties. This could involve implementing cost-cutting measures, exploring reve-
nue-enhancing initiatives, or even considering financial restructuring, recognizing that finan-
cial performance can be influenced by factors beyond sustainability practices. 

It is essential to recognize that the relationship between GSCM practices and financial 
performance can be intricate, with external factors, market conditions, and industry-specific 
challenges impacting financial outcomes. As a result, a comprehensive approach to improv-
ing financial performance is essential, encompassing both sustainability efforts and broader 
financial strategies. Furthermore, companies operating in the garment manufacturing sector 
with a higher level of compliance are often in a favourable position to receive more favour-
able evaluations from their customers, leading to increased orders. This, in turn, contributes 
to the enhancement of their financial performance, as emphasized by the production man-
ager at Buyer X. 
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Chapter 6  
Conclusion 

6.1 Theoretical implications 

The study affirms that buyer monitoring and institutional pressures exert a positive and sta-
tistically significant influence on internal green supply chain practices, aligning with previous 
research. Our research underscores the positive impact of internal green supply chain prac-
tices on collaboration with buyers and suppliers in Vietnamese garment factories. We ob-
served a significant improvement in environmental performance, emphasizing the benefits 
of sustainability. However, we found no significant effect on financial and operational per-
formance, likely due to the early stages of green supply chain adoption in Vietnam. 

Collaboration with buyers enhances operational performance but negatively affects fi-
nancial performance, potentially due to increased costs. While there was no statistically sig-
nificant impact on environmental performance, emphasizing environmental responsibility 
with buyers remains crucial. 

Factory-supplier collaboration did not significantly impact performance, warranting fur-
ther investigation with a larger sample size. Environmental performance complements oper-
ational performance, potentially benefiting financial performance, although the relationship 
is not statistically significant.  

Notably, as the level of buyer-supplier collaboration increases, the positive influence on 
factory-supplier collaboration and subsequent operational performance becomes more pro-
nounced. Conversely, when buyer-supplier collaboration is lower, it has a negative impact on 
both operational performance and factory-supplier collaboration. This emphasizes the piv-
otal role of the buyer as a central actor in orchestrating collaborations with various stake-
holders to improve factory performance, particularly in terms of operational efficiency. 

The adoption of eco-conscious practices has reduced waste and energy use, improving 
reliability, environmental commitment, and profitability. Our research highlights the im-
portance of green supply chain practices and collaboration for sustainability and enhanced 
performance in the garment industry. 
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6.2 Policy implications 

The findings of our study shed light on critical policy implications for Vietnam's Green Sup-
ply Chain Management framework. While the existing environmental protection laws of 2020 
underline the importance of eco-friendly practices, they are embedded within a complex and 
unclear legal system. This complexity presents challenges for businesses, leading to delays 
and compliance difficulties. Therefore, it is imperative that Vietnam's ongoing efforts to im-
prove the legal system continue, aligning with the broader national strategy for a more envi-
ronmentally conscious economy. Additionally, recognizing the substantial influence of ex-
ternal factors, particularly the environmental standards of buyers' home countries and their 
long-term commitments, highlights the need for greater alignment between Vietnam's legal 
framework and international expectations to promote environmentally friendly supply chain 
practices. These actions will be instrumental in fostering sustainable and eco-friendly prac-
tices within the garment industry in Vietnam. 

Moreover, the research findings, in conjunction with environmental audit reports, un-
derscore the pressing requirement for enhanced compliance in areas such as water usage, 
wastewater management, and emissions at Vietnamese garment factories. These challenges 
stem from a limited awareness of environmental impacts and compliance obligations. There-
fore, it is imperative to implement supportive policies that can facilitate and steer the transi-
tion of Vietnamese garment manufacturing companies towards a more sustainable and envi-
ronmentally responsible system. 

6.3 Practical implications 

In this study of 13 factories, green supply chain practices are well-implemented, with an 88% 
compliance rate, leading to significant reductions in emissions and waste. Top-performing 
factories successfully integrate sustainability with environmental responsibility, but some 
struggle with environmental performance. Operational performance varies, and those with 
high green practice scores but lower operational performance should focus on optimization. 
Financially, one factory excels, while others face unrelated challenges, suggesting the need 
for cost-cutting, revenue strategies, or restructuring. Overall, aligning green practices with 
operational efficiency and addressing financial issues is essential for holistic performance 
improvement. 

The study's findings strongly suggest that institutional and stakeholder pressures play a 
pivotal role in motivating companies to embrace green practices. To drive further progress 
in this direction and promote environmental sustainability, it is imperative for government 
bodies and other stakeholders to intensify their pressure on companies operating in Vietnam. 
This increased external pressure can effectively encourage firms to not only comply but also 
proactively adopt green supply chain management practices. Such collective efforts are es-
sential for the betterment of the environment and ensuring a sustainable future. 

In order to address and adhere to external demands for the implementation of environ-
mentally friendly supply chain management practices, global buyers at the center of the sup-
ply chain must engage in collaborative efforts with their suppliers and maintain oversight of 
their suppliers. This collaborative approach is essential for effectively disseminating the pres-
sure for green practices throughout the entire supply chain, thereby realizing a comprehen-
sive and positive impact on sustainability. 

 



 48 

6.4 Limitation of the study & future research directions 

While our study has made significant contributions, it is essential to acknowledge its limita-
tions. One key limitation pertains to the sample size used for the PLS-SEM analysis. Alt-
hough PLS-SEM is recognized for its robustness with smaller samples, it is important to note 
that our sample size may have limitations regarding generalizability and statistical power. 
Larger samples would enhance the reliability and stability of our findings. Therefore, future 
research with a more extensive dataset is warranted to validate and strengthen the results 
obtained in this study. Moreover, it is important to acknowledge that our research, focusing 
on the case study between Buyer X and the garment manufacturing contracted with Buyer 
X, may not fully represent the entire region in the south of Vietnam. Future research endeav-
ours would benefit from the inclusion of diverse geographical regions within Vietnam. This 
geographical diversity can offer a more comprehensive understanding of the adoption and 
influence of green supply chain practices in various regions of the country. Investigating 
different regions would facilitate the identification of regional variations in challenges, op-
portunities, and the effectiveness of sustainable supply chain practices, thereby contributing 
to a more nuanced and context-specific perspective on the topic. 

Furthermore, another limitation of our research stems from the use of purposive sam-
pling in the garment manufacturing survey. This approach introduces the potential for bias 
in data collection, as respondents may report their company's compliance with green supply 
chain practices based on their perceptions and personal preferences, potentially not fully 
reflecting the industry's actual state of compliance. To address this limitation, future research 
could benefit from employing random sampling techniques and standardized data collection 
methods to enhance objectivity and representation in data collection. 

As we look to the future, there are various avenues for further research. Exploring the 
inclusion of third-party logistics actors in our research framework would provide a more 
comprehensive understanding of the dynamics in green supply chain practices. Additionally, 
expanding our focus to other specific industries or sectors, such as pharmaceuticals, auto-
mobiles, textiles, among others, could yield more specific and tailored policy implications. 

Moreover, dissecting institutional pressure into its constituent elements, such as norma-
tive, coercive, and mimetic pressures, could provide more nuanced insights into their effects 
and implications. Lastly, considering firm size as a potential moderator in our research frame-
work, particularly in the context of Vietnam, where a significant portion of companies are 
small and medium-sized enterprises (SMEs), would offer valuable insights into the challenges 
and opportunities faced by different entrepreneurs. This approach would not only enhance 
the comprehensiveness of our research but also provide practical guidance for SMEs in Vi-
etnam seeking to adopt and benefit from sustainable supply chain practices. 
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Appendices 

Appendix 1: Environmental certification required by buyer X 

Table 11 
 Environmental certifications 

Factory 
Environmental Certifications  

ISO 14001:2015 HIGG FEM 

Factory 1   2021 

Factory 2 2022   

Factory 3 2021   

Factory 4   2021 

Factory 5   2022 

Factory 6 2021   

Factory 7 2022   

Factory 8 2022   

Factory 9 2023 2021 

Factory 10 2023 2021 

Factory 11 2021   

Factory 12 2023 2021 

Factory 13 2021   
Note: This table provided by Production Manager at buyer X. ISO 14001 is an internationally agreed standard that sets out the requirements 
for an environmental management system. The Higg Facility Environmental Module (Higg FEM) is a sustainability assessment tool that 
standardizes how facilities measure and evaluate their environmental performance. 
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Appendix 2: Survey questions for garment factories. 

Figure 18 
 Consent form 
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Figure 19 
Survey questions for garment manufacturing companies 
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Appendix 3: Interview questions for garment factories 

1. As far as I know, the state currently has the 2020 Environmental Protection Law, 
which is used as a legal framework related to green economic development. Is this 
correct, or are there other laws (related to Green Economy) that the government 
requires us to comply with? 

2. Regarding green products, also known as "green labels" issued by the Ministry of 
Natural Resources and Environment, do these apply to products in your business 
sector? I understand that buyer X has “Bluesign” products, which are similar as a 
green product certification. But what support or benefits does the "green label" cer-
tification provide to “Bluesign” or your company? 

3. With government regulations on green production and environmental protection, are 
there any obstacles that currently affect your company's business operations? 

4. The government is implementing a new legal framework for green economic devel-
opment. Do you have knowledge of this upcoming law, and what are your thoughts 
on it? Do you find it challenging, favourable, exciting, or concerning? 

5. Regarding compliance with state environmental regulations, in addition to that, cus-
tomers also conduct environmental audits at the factory. Does complying with envi-
ronmental protection laws fully support meeting the environmental requirements 
from customers? In your opinion, to what extent does compliance with environmen-
tal protection laws aid in meeting the environmental requirements of customers? 

6. VCCI: The Vietnam Chamber of Commerce and Industry has a set of criteria called 
CSI to measure sustainable business development. Are we aware of these criteria, 
and are they currently in use? 

7. Apart from government regulations, the Vietnam textile and garment association 
(VITAS), do they have any requirements for us to adhere to in terms of green pro-
duction, or do we have any commitments to green production with them? 
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Appendix 4: Survey questions for buyer X 

Figure 20 
Survey questions for buyer X 

 

Note: the survey was completed by the production manager at Buyer X for a total of 13 factories, with each factory answering 6 questions. 
In total, there are 13 responses. 
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Appendix 5: Environmental audit from buyer X 

Figure 21 
Environmental audit summary for factory 1 
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Figure 22 
Environmental audit summary for factory 4 
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Figure 23 
Environmental audit summary for factory 12 
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Appendix 6: 41 items designed to assess performance 
outcomes 

Table 12 
 41 constructed items 

No. Code Items Mean 
Me-
dian 

Stand-
ard 

devia-
tion 

Cra-
mér-
von 

Mises 
p 

value 

1 IP1 

Our company follows national and local environmental 
laws and regulations in Vietnam, international environ-
mental regulations, the environmental regulations of the 
countries where our clients are located, including the US, 
UK, European countries, and others. 

4.385 4 0.625 0.001 

2 IP2 
Our organization's supply chain practices are affected by 
export regulations. 

3.769 4 0.89 0.054 

3 IP3 
Our main competitors, who have embraced an environ-
mentally friendly approach, are viewed positively by cus-
tomers. 

4.385 5 0.836 0.001 

4 CM1 
Our customers view environmental impacts as a vital as-
pect in supplier selection. 

4.538 5 0.746 0 

5 CM2 
Our customers have requested details about our adher-
ence to environmental regulations 

4.615 5 0.625 0 

6 CM3 
Our customers strongly request that we ensure our suppli-
ers implement environmentally friendly practices. 

4.385 4 0.487 0 

7 CM4 
Our customers have asked us to adopt an environmental 
management system (e.g., HIGG FEM, ISO 14000) 

4.538 5 0.634 0 

8 IG1 
We have started using more environmentally friendly raw 
materials and components 

4.538 5 0.634 0 

9 IG2 
Being environmentally aware is a fundamental aspect of 
our company's culture 

4.538 5 0.499 0 

10 IG3 
We conduct internal environmental audits to ensure our 
products meet the environmental goals. 

4.231 4 0.576 0 

11 IG4 
We collaborate across different departments to reduce en-
vironmental impacts 

4.077 4 0.73 0 

12 FB1 
We collaborate with our customers to incorporate envi-
ronmental considerations in product design. 

4.077 4 1.141 0.008 

13 FB2 
Our company and our customers share a common under-
standing of environmental responsibilities. 

4.538 5 0.634 0 

14 FB3 
Our company collaborates with customers to minimize 
environmental impact in our operations. 

4.385 4 0.625 0.001 

15 FB4 
Our company develops strategies to address Green Sup-
ply Chain Management (GSCM) issues in collaboration 
with customers. 

4.308 4 0.722 0.004 

16 FB5 
Our company and customers work together to achieve 
common environmental goals. 

4.308 4 0.606 0.001 

17 FS1 
We have collaborated with our suppliers to consider envi-
ronmental factors in product design. 

3.692 4 1.136 0.015 

18 FS2 
Our company and suppliers share a clear understanding of 
environmental responsibilities. 

4.308 4 0.821 0.002 

19 FS3 
Our company collaborates with suppliers to minimize the 
environmental impact of operations. 

4.154 4 0.662 0.002 
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20 FS4 
Our company develops strategies to address green supply 
chain management (GSCM)-related issues with suppliers. 

4 4 0.784 0 

21 FS5 
Our company and suppliers jointly provide resources, 
skills, and knowledge to 
strengthen GSCM. 

3.846 4 0.769 0 

22 FS6 
Our company and suppliers work together to achieve 
shared environmental objectives. 

4.077 4 0.73 0 

23 EP1 
We have reduced carbon dioxide emissions relative to our 
production volume. 

3.154 3 0.863 0.024 

24 EP2 
We have reduced waste relative to our production vol-
ume. 

3.231 3 0.89 0.054 

25 EP3 
We have reduced energy consumption relative to our pro-
duction volume. 

2.923 3 0.917 0.022 

26 EP4 
We have reduced water consumption relative to our pro-
duction volume. 

2.923 3 1.141 0.058 

27 FP1 
Our turnover has increased due to the adoption of green 
supply chain practices. 

2.769 2 0.973 0.002 

28 FP2 
Our profit has increased as a result of adopting green sup-
ply chain practices. 

2.692 3 0.991 0.032 

29 FP3 
Our market share has grown as a result of adopting green 
supply chain practices. 

2.692 3 0.821 0.002 

30 FP4 
Our return-on-assets has improved as a result of adopting 
green supply chain practices. 

2.462 2 0.843 0 

31 OP1 
We ensure dependable delivery to our customers while 
upholding green practices. 

3.846 4 0.863 0.024 

32 OP2 
We manufacture products with cost-efficiency while up-
holding green practices. 

3.077 3 1.206 0.188 

33 OP3 
We manufacture products of consistent quality with mini-
mal defects while upholding green practices. 

3.462 4 1.151 0.018 

34 OP4 
We have minimized waste in our production processes 
while upholding green practices. 

3.308 3 0.91 0.046 

35 OP5 
We create high-performance products that fulfill customer 
requirements while upholding green practices. 

3.538 4 1.009 0.015 

36 BS1 
We (buyer) have collaborated with our suppliers to con-
sider environmental factors in product design. 

4.692 5 0.462 0 

37 BS2 
Our company (buyer) and suppliers share a clear under-
standing of environmental responsibilities. 

4.615 5 0.487 0 

38 BS3 
Our company (buyer) collaborates with suppliers to mini-
mize the environmental impact of operations. 

4.385 4 0.487 0 

39 BS4 
Our company (buyer) develops strategies to address green 
supply chain management (GSCM)-related issues with 
suppliers. 

4.538 5 0.499 0 

40 BS5 
Our company (buyer) and suppliers jointly provide re-
sources, skills, and knowledge to 
strengthen GSCM. 

4.538 5 0.499 0 

41 BS6 
Our company (buyer) and suppliers work together to 
achieve shared environmental objectives. 

4.538 5 0.499 0 

Note: ISO 14001 is an internationally agreed standard that sets out the requirements for an environmental management system. The Higg 
Facility Environmental Module (Higg FEM) is a sustainability assessment tool that standardizes how facilities measure and evaluate their 
environmental performance. 

 

 

 

 

 


