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Abstract 
Globalization has changed the environment in which multinational enterprises (MNE) operate. It created 

room for MNEs to adapt global sourcing strategies, which implies doing business with different cultures 

and state regulations. MNE’s use social and environmental compliancy standards to secure supplier 

sustainability, often assessed by social and environmental audits to secure supplier sustainability. 

However, audits results show that suppliers show limited improvements in their social and environmental 

compliance. As a response, Royal Philips moved from audits to supplier self-assessments and site visits to 

help suppliers to improve on their sustainability maturity. This program resulted in new insights where 

46% of the suppliers assessed for the first time had Zero-Tolerances (ZT) (Major compliancy violations). 

This research focuses on determining root causes for ZTs at Chinese suppliers with a focus on environment 

and health and safety related (EHS) ZTs. Mixed methods are used combining a theoretical study with 

interviews to define a set of potential root causes for EHS ZTs. The significance of the causes of ZTs and 

their relationships are tested by making use of the decision-making trial and evaluation laboratory 

(DEMATEL) method. The financial performance of the supplier, the nationality of the factory owner, the 

health of the economic environment, stakeholder pressures and law enforcements, the priorities of the 

supplier, top management commitment and support, the awareness of top management and employees, 

and the competences and capabilities of the supplier to comply  are defined as causes for EHS ZTs. The 

nationality of the factory owner, the economic environment and the financial performance of the supplier 

are determined to be the root causes and the competences and capabilities of a supplier to comply are 

identified to be an effect of the system. The identified causes can be used to determine the contextual 

state of a supplier in order to set attainable goals for sustainability improvement. Sustainability 

improvement plans should drive continues business improvement, helping the supplier to improve on the 

identified causes that one is able to improve on, in order to drive the effectiveness of sustainability 

improvement plans at suppliers. Lastly, this research states that the three root causes for EHS ZTs can be 

used for a supplier sustainability risk assessment during supplier selection to prevent the risk of buying 

from suppliers with EHS ZTs. 
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Management summary 
Globalization has changed the environment in which multinational enterprises (MNE) operate. It created 

room for MNEs to enter new markets and to adapt global sourcing strategies. Integrating a global sourcing 

strategy results in doing business with companies located in different geographic regions with different 

cultures and state regulations. Over the last years, a high number of industrial disasters have occurred for 

which many can be traced back into the supply chain of MNEs. Often these disasters are not happening 

at the MNEs own factories, but in those of their suppliers or even further up in the supply chain all the 

way to raw material mining. This non-compliant behavior of suppliers can lead to negative consequences 

in publicity and monetary terms for the MNE’s. Since the 1990s, MNEs try to prevent non-compliant 

behavior by making use of codes of conducts and later by implementing sustainability declarations, signed 

by their suppliers (Andersen & Skjoett-Larsen, 2009). The compliance of suppliers is checked by making 

use of social, or sustainability audits. However, research indicates that the adoption of codes of conducts 

and checking the suppliers behavior by making use of audits, does not automatically lead to major changes 

at the supplier (Wells, 2007)(R. M. Locke, Brause, & Qin, 2007). Together, the integrity of audits processes 

is a debated topic due to audit fraud at factories and conflicts of interest of the actors involved in the 

process. Due to this reason, Royal Philips changed their approach of conducting audits at their Chinese 

supply base to a new approach which strives for continuous sustainability improvements at suppliers. This 

new approach is called the supplier sustainability performance program (SSP). In this new approach, 

audits are replaced by self-assessment questionnaires and site visits in order to come up with 

improvement plans for suppliers. In addition, the violations for non-compliant behavior are dropped in 

order to encourage supplier’s honesty. This new approach resulted into new insights where 46% of the 

assessed suppliers had Zero-Tolerances (ZT) (major sustainability violations) during their first assessment. 

The purpose of this research is to find out why Chinese suppliers have Zero-Tolerances in order to answer 

the main research question: “What are potential root causes of Zero-Tolerances at Chinese suppliers, and 

what are possible ways to translate these into corrective and preventive actions?” 

This research makes used of mixed methods in order to answer the prior stated research question. First, 

a theoretical analysis is done out of which factors are derived which could cause ZTs at suppliers. Then 

the available datasets of Philips are used to find out which categories of ZTs are most occurring to define 

the scope of the research accordingly. This research focuses on ZTs related to environmental pollution 

and unsafe working conditions (EHS). In addition to the theoretical analysis, insights in ZTs are created by 

conducting in depth interviews with native Chinese supplier sustainability experts. A set of potential root 

causes for ZTs is derived by the results of the theoretical analysis and the interviews. This step is followed 

by a quantitative step to validate the significance of the developed causes, to determine their importance, 

and to define how these factors are related. This step is done by making use of decision making trial and 

evaluation laboratory (DEMATEL). DEMATEL is method that translates expert knowledge into quantitative 

data, an approach useful to determine cause and effects in a complex system. 

The theoretical analysis resulted in five categories effecting the adoption of sustainability at suppliers. 

These five categories are supplier related, context related, focal firm (buyer) related, buyer-supplier 

relationship related, and sustainability program related factors. It is hypothesized that root causes for ZTs 

can be found in supplier related factors and context related factors. All the factors corresponding to the 

five categories together say something about the improvement of sustainability at supplier. In addition, 

the literature gave insights in the adoption of sustainability practices at organizations. Out of these 

insights, the second hypothesis was derived that root causes for ZTs can be traced back to financial 
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motives. A set of twelve potential root causes for EHS related ZTs is derived by combining the findings of 

the theoretical study and the interviews. Four out of the twelve potential root causes were are not 

explained by the DEMATEL analysis and are therefore found, by this study, to be non-significant factors. 

These factors are the management-employee relationship, employee job satisfaction, factory size, and 

the development of the region in which the supplier is operating. Together, eight factors were found to 

be significant causes related to EHS ZTs. The cause and effect diagram is displayed in Figure 1. 

 

 

Figure 1: Cause and effect diagram related to EHS ZTs 

The DEMATEL analysis identifies that the competences and capabilities of a supplier to comply (C1) is 

effected by the other causes in the system. The analysis identifies three root causes. The nationality of 

the factory owner (C9), the health of the economic environment in which the supplier is operating (C12), 

and the financial performance of the supplier (C4). The results of the DEMATEL analysis show that the 

financial performance is the key factor within the system of causes and is therefore the most important 

cause for EHS related ZTs. This creates evidence to support the hypothesis made by the theoretical 

background. In addition, the competences and capabilities of a supplier to comply (C1) is identified by the 

DEMATEL analysis as the effect of the system. The competences and capabilities of a supplier are a direct 

consequence of the financial performance of the supplier. In addition, this effect, and the effect of the 

other root causes are mediated by the priorities of the supplier to dedicate resources on EHS (C8) and the 

top management commitment of the supplier related to EHS measures (C3). Together, the competences 
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and capabilities of a supplier to comply are effected by the stakeholder pressures and law enforcements 

(C11) and the awareness of the management and the employees (C2).  

The identified causes effecting EHS ZT violations and the identification of the existing relations between 

these factors are used to derive corrective and preventive actions for EHS ZTs. This research argues that 

the performance related to EHS of a supplier can be effectively influenced by adopting a continues 

improvement cycle in which the sustainability maturity of the supplier is sensed by measuring all the 

identified causes, and where improvement measures are created that fit the sustainability maturity of a 

supplier. Causes that cannot be influenced by the focal firm have to be used as contextual barriers, and 

sustainability improvement programs have to be adopted to the contextual state of the supplier 

accordingly. This means that suppliers should not just receive trainings related to improve their 

competences and capabilities, but should also receive trainings that improve their financial performance, 

their priorities to dedicate resources, improve their top management support, and that increase 

awareness among management and employees. Focal firms can help the supplier to improve on financial 

performance by giving them trainings on how to implement techniques such as Lean manufacturing, a 

well-known technique for improving efficiencies. Top management support can be increased by 

developing trainings that show the role of top management in an organization with respect to middle 

management and workers. In this way the understanding of effective communication and the role of top 

management can be improved at the supplier to create understanding on how to effectively succeed in 

change in the organization. Lastly, trainings can be designed and given to suppliers to improve the 

awareness among top and middle management by showing the implications and dangers of EHS related 

violations by showing impacts in social, environmental, but more importantly in monetary terms. The 

improvement plans need to be designed in a way that they fit the contextual state of the supplier in order 

to set attainable sustainability goals. By improving the causes effecting the competences and capabilities 

of a supplier to comply to EHS measures, sustainability programs are likely to become more effective. 

Lastly the findings of this research can be translated in preventive actions. The risk of buying from 

suppliers that are likely to have EHS ZTs can be decreased by defining this risk in the supplier selection 

phase. Ideally, the sustainability maturity of a potential supplier is measured and taking into the decision 

process of supplier selection to identify and mitigate the risk of buying from suppliers with EHS ZTs. A 

complete risk assessment can be done by identifying the state of all the identified significant causes 

defined in this research. However, such a risk assessment might be time and resource intensive.  

Therefore, the risk might be assessed by identifying the state of the three root causes. Creating a sense of 

the financial performance of the supplier, the nationality of the factory owner, and the economic 

environment in which the supplier is operating can be used to create insights in the risk related to EHS ZTs 

since they impact the outcome of EHS adoption at suppliers. The financial performance can be measured 

by indicators such as return on assets, turnover per worker, or simply profits. The development of the 

region can be measured by indicators such as the minimum wage of the region. In addition, focal firms 

can encourage sustainable procurement by implementing risk assessments and linking this to KPI’s of the 

account managers of the focal firm to encourage them to not base their procurement on only quality and 

cost, but also on sustainability.  
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1 Introduction 
Globalization has changed the environment in which multinational enterprises (MNE) operate. It created 

room for MNEs to enter new markets and to adapt global sourcing strategies. Integrating a global sourcing 

strategy results in doing business with companies located in different geographic regions with different 

cultures and state regulations. Over the last years, a high number of industrial disasters have occurred for 

which many can be traced back into the supply chain of MNEs. In 2005, an environmental disaster took 

place in the Songhua river in the city of Harbin, China. An explosion at a petrochemical factory caused a 

spill of 100 tonnes of benzene leaking into the river. This leakage caused a threat in local water supplies 

and river-based economic activities at villages and towns along the river (The Guardian, 2005). More 

recently, customers of the retailer Zara found handwritten pleas for help sewed into their newly 

purchased clothes (Wulfhorst, 2017). A scream for help from the workers of one of the suppliers of Zara 

to raise attention for their poor working conditions. These examples can be referred to as non-sustainable 

(non-compliant) behavior, which are not just incidents in outsourced production, but are just a pick in the 

disasters happening all over the world.  

Often these disasters are not happening at the MNEs own factories, but in those of their suppliers or even 

further up in the supply chain all the way to raw material mining. Non-compliant behavior of suppliers can 

lead to negative consequences in publicity and monetary terms for the MNE’s. Comyns & Franklin-Johnson 

(2018) found that a collective crisis in a complex supply chain results in more negative reputational 

damage and a higher burden of responsibility than a disaster happening at an MNEs own plant (Comyns 

& Franklin-Johnson, 2018). Since the 1990s, MNEs try to prevent non-compliant behavior by making use 

of codes of conducts and later by implementing sustainability declarations signed by their suppliers 

(Andersen & Skjoett-Larsen, 2009). However, research indicates that the adoption of codes of conduct do 

not automatically lead to major changes at the supplier (Wells, 2007)(R. M. Locke et al., 2007). 

In order to control the behavior of suppliers, many MNEs make use of third party audit companies to 

check the compliance of their suppliers. Auditing is the status quo on checking supplier compliance. During 

this research, the supplier sustainability program of Royal Philips (later Philips) is used as a case and in 

specific, this research is conducted in collaboration with the procurement department of Philips. Back in 

2004 Philips started assessing their suppliers by making use of third party audits as well. Thousands of 

audits were conducted at suppliers, showing only little improvement over time. During these audits, only 

7% of all the assessed suppliers were compliant. Non-compliances are categorized into minor violations 

and major violations. Minor violations resulted into a list of actions, and major violations resulted into an 

ending business relationship. Audits resulted in a finding of 93% minor violations and no major violations, 

a phenomena supported by literature (Harney, 2008). Major violations are referred to as Zero-tolerances 

(ZT). Philips argued that the audit systems “violation-based” pass or fail results were not constructive and 

did not lead to improvements in the supplier’s behavior. Therefore, in 2016, Philips decided to adopt a 

new approach of supplier assessment named the Supplier Sustainability Program (SSP). This SSP program 

challenges the status quo of auditing by dropping third party auditors, and by making use of a self-

assessment questionnaire (SAQ). The aim of the SSP program is to create a more structured and systemic 

approach, in order to drive continuous improvement related to sustainability at suppliers.  

The adoption of the SSP program gave many new insights in the suppliers of Philips. The data gathered by 

the SSP program was significantly different from the results they got earlier by conducting audits. The SSP 



Introduction 
 

2 
 

program increased the transparency and honesty of suppliers, since no punishments are given when a 

supplier non-compliant.  This increased honesty resulted in a shocking number of violations at suppliers. 

In the old system, no ZTs were found, but in the new system, 45% of the suppliers had ZTs.  

The SSP program increased the honesty and integrity of the suppliers, but it still works in a reactive way 

meaning that Philips only takes actions after problems are detected. The next step for the SSP program is 

to learn from the data gathered in order to make it more predictive and preventive in nature. Next to the 

data, contextual issues can help to understand the underlying mechanisms of corporate sustainability 

compliance and non-compliance at suppliers. Listening to the voices of those most directly involved in the 

assessment system could help us to further understand these underlying mechanisms/ root causes (Clark, 

Stewart, & Clark, 2015). These root causes can give an insight in the boundary conditions of sustainability 

on which preventive, corrective and predictive actions can be based.  

The aim of this research is to create insights in why suppliers have ZTs and why they do not change. Mostly, 

ZTs result in an ending business collaboration between the focal firm and the supplier due to the 

seriousness of the violation. However, ending a business relationship due to a ZT does not help suppliers 

to improve up on their sustainability and the supplier is likely to continue as is in collaboration with other 

buyers. Instead of punishing non-compliant suppliers, buyers could serve a role in supporting suppliers to 

improve. In order to improve a suppliers behavior, the driving forces behind the current behavior should 

be understood. These driving forces are referred to as root causes in this report. Insights in these root 

causes related to ZT violations could help a focal firm to design effective measures to help suppliers to 

become more sustainable. This research explores potential root causes for ZT violations at Chinese 

suppliers in order to create insights in developing effective corrective and preventive actions and answers 

the following question: 

“What are potential root causes of Zero-Tolerances at Chinese suppliers, and what are possible ways to 
translate these into corrective and preventive actions?”  
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2 Case Introduction: TKI DINALOG & Philips SSP program 
This master thesis is part of the Supplier Sustainability Improvement (SSI) consortium proposal as 

submitted to  the Dutch Institute for Advanced Logistics (DINALOG). This consortium is a collaboration 

between the Eindhoven University of Technology, Royal Philips NL BV, Fairphone, and Elevate Limited. 

The goal of this consortium is to create insights in the bottlenecks of sustainability adoption at suppliers, 

create a predictive model for supplier sustainability, and to help suppliers to improve on their 

sustainability maturity levels in a constructive way. The research related to the consortium takes 24 

months and covers three work packages. This thesis has a time spent of six months and serves an 

exploratory role for phase 1.4: achieving effective awareness. The goal of this phase is to understand 

sustainability bottlenecks within the extended supply chain and report on the identified bottlenecks.   

Together, this thesis is executed at one of the consortium industry partners, Royal Philips NL BV (Later 

Philips). Therefore, the supplier sustainability performance program (SSP) of Philips is used as a case for 

this thesis. Philip’s SSP program is a new approach towards supplier sustainability and has been launched 

in 2016. This section gives a description on the development of Philips’ supplier sustainability program 

and the desired state of this program. This desired state contributes to the goal of the SSI consortium and 

so, is used as an input for this study.  

2.1 The SSP program 
The status quo of assessing a supplier’s compliance sustainability is done by making use of audits known 

as social compliance audits. In 2004 Philips started assessing supplier compliance by implementing the 

status quo of conducting social audits. Thousands of suppliers were audited which resulted in the 

following numbers. 7% of the suppliers were compliant and 93% of the audits resulted into minor 

violations. However, never a Zero-Tolerance (ZT) was found (Baren, 2018). A ZT represents a major 

violation not tolerated by the focal firm. In addition, Philips found that the number of minor violations did 

not change much over time and so, suppliers showed little improvement over time. Similar results are 

found at Nike which despite efforts to improve working conditions, produced only limiting results (R. M. 

Locke et al., 2007). Due to limited improvements Philips decided in 2016 to change its approach from a 

violation-based audit program to a more constructive method where honesty is encouraged and 

continuous improvement is key. This new approach goes beyond auditing and is known as the Supplier 

Sustainability Performance (SSP) program. This program steps away from the pass/fail approach of audits 

and has one single goal: a continues improvement of their suppliers sustainability.  

According to Philips, the SSP program is a structured and systemic approach, which drives continuous 

improvement in different ways for suppliers within the scope of the program (Philips, 2017). The SSP 

program is a radical change in the world of compliance since it does not rely on audits anymore. Instead 

of performing audits, Philips takes the following approach. First suppliers are asked to be honest about 

their production process and are informed that punishments are dropped in the case of a violation. These 

punishments are dropped in the event of non-compliance, as long as the supplier shows improvements 

over time. Instead of audits, the assessment changed from an audit to a self-evaluation of the suppliers.  

During the assessment, a supplier fills in a self-assessment questionnaire (SAQ) and delivers evidence 

pieces linked to this questionnaire. Afterwards a team of Philips is validating the results, either by a three-

day site visit (SA), or by validating the evidence documents for legitimacy. The output of this assessment 

translates into a sustainability score and an improvement plan which is presented to the supplier. Figure 

2shows a simplified visualization of the SSP program.  
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Figure 2: The SSP structure 

The SAQ is of a size of approximately 700 questions. The amount of questions can vary since some 

questions are follow up questions on other questions. The SAQ is constructed into seven sections of 

questions. First, the supplier is introduced to the SAQ and is asked to commit to the program. Secondly, 

the supplier is asked to fill in some general information of the firm. Examples of such questions can be 

supplier spent and what kind of products they make. The next five sections are sections regarding five 

topics of sustainability. These topics are defined by the Responsible Business Alliance (RBA) in a code of 

conduct. A code of conduct is a set of rules about how to behave and do business with other people. In 

the RBA code of conduct sustainability is defined in the five topics quality, health and safety, business 

ethics, environment, and human capital. However, for the sustainability score the quality section is left 

out of the equation. Health and safety relates to the health and safety requirements for workers. These 

include requirements for 1) occupational safety, 2) Emergency preparedness, 3) occupational injury and 

illness, 4) industrial Hygiene, 5) physical demanding work, 6) machine safeguarding, 7) sanitation, food 

and housing, and 8) Health and safety communication. Business ethics relate to requirements regarding 

1) business integrity, 2) no improper advantage in policies and corruption, 3) disclosure of information, 4) 

intellectual property, 5) fair business, advertising and competition, 6) protection of identity and non-

retaliation of workers (whistleblowing systems), 7) responsible sourcing of minerals, and 8) privacy. 

Environment relates to environmental standards that suppliers should follow. These include requirements 

regarding 1) environmental permits and reporting, 2) pollution preventing and resource reduction, 3) 

Hazardous waste management, 4) Solid waste, 5) Air emissions, 6) Material restrictions, 7) water 

management, and 8) Energy consumption and greenhouse gas emissions. Human capital relates to the 

labor conditions of workers. This includes requirements regarding 1) freely chosen employment, 2) young 

workers, 3) working hours, 4) wages and benefits, 5) humane treatment, 6) non-discrimination, and 7) 

freedom of association.  

Within these five topics, Philips has developed a frame of reference of supplier maturity on which the 

questions are developed. This frame of reference is respectively, policy, procedures, implementation, 

management responsibility, communication, risk control, target setting, corrective action approach, and 

supplier management Figure 3. 
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Figure 3: The frame of reference of supplier sustainability and its nine elements 

The frame of reference is developed in the philosophy that suppliers grow in their maturity of 

sustainability along the nine elements starting from policy. Here policy means that the SAQ questions are 

related to the presence of certain policies. Procedures are related to SAQ regarding the presence of 

procedures. Implementation refers to questions related to the implementation of policies and 

procedures. Management responsibility refers to questions related to if certain policies and procedures 

are a responsibility of an employee. Communication refers to the communication of the policies and 

procedures through all layers of the organization. Risk control refers to questions regarding the 

development of KPI’s related to sustainability. Target setting and tracking refers to questions asking if a 

supplier sets targets on their KPI’s and is actively tracking them. Corrective action approach refers to 

questions asking if the supplier is setting corrective actions themselves and the final stage of supplier 

maturity is supplier management. This maturity level is related to the practice that suppliers are managing 

their suppliers regarding sustainability as well in order to improve sustainability in further into the supply 

chain. Philips determined these supplier maturity scales by making use of expert knowledge and no 

scientific background is undermining them. 

Once the SAQ results and evidence pieces are delivered to Philips, a team within Philips validates the 

information by hand. After validation, the results of the assessment are displayed in a dashboard. An 

example of the dashboard is shown in Figure 4. On the horizontal axis the supplier maturity is displayed. 

On the vertical axis the topics are displayed on which the maturity is scored. In this way the dashboard 

gives an overview to Philips on how the suppliers score regarding their sustainability. Out of this 

dashboard, an improvement plan is derived with actions and is communicated with the suppliers together 

with related training materials. The dashboard itself is not communicated with suppliers, only the 

weighted average of the scores is.   



Case Introduction: TKI DINALOG & Philips SSP program 
 

6 
 

 

Figure 4: The SSP scorecard dashboard  

Next to the SAQ and validation, some supplier are visited. This visit is called a site assessment (SA). Here 

a team of Philips is visiting the supplier for three days where they check the records related to the SAQ 

and the site itself on the first day. In the next days the sustainability team is developing an improvement 

plan together with the suppliers with improvement actions. This SA is different from an audit since the 

aim of the visit is not to detect issues and punish the supplier, but to help the supplier improve once a 

violation is detected. Due to the openness, the SSP program the results of the SSP program were 

shockingly different from those of the previous audits. In the SSP program, a ZT is detected at 46% of the 

suppliers during the first SA. A ZT is the most critical compliancy violation, which should not be present at 

any supplier. In the old audit system, a ZT was never found. Since the ZTs are critical violations in nature, 

they should be detected as early as possible in order to solve them. The difference in the results compared 

to the old audit system are worrying and show that the need for supplier sustainability development is 

high. 

The results of the SSP program show that ZTs are present and difficult to address. Therefore, more insight 

should be created in the underlying mechanism of ZTs to be able to effectively design corrective and 

preventive actions and to detect ZTs early in the procurement process. Locke et al. (2007) supports this 

argument and states that the combination of monitoring and implementing interventions based on root 

causes can be an effective measure. These insights could be beneficial in order to prevent the recurrence 

of ZTs at current suppliers. Being able to do this will result into an SSP program that is not just reactive, 

but also predictive and preventive.  Figure 5 gives a visualization of the desired state of the SSP program. 

In this desired state, company characteristics serve as information to predict the sustainability score of 

suppliers and potential ZTs. Creating insights in the root causes of these ZTs can help to create insights 

ZTs in order to create corrective and preventive actions and might even be translated into company 

characteristics in order to predict ZTs. Identifying potential ZTs out of company characteristics can help to 

detect and correct ZTs early on in the procurement process, which should result into a higher sustainability 

score. This master thesis aim is to answer the question “What are potential root causes of Zero-Tolerances 

at Chinese suppliers, and what are possible ways to translate these into corrective and preventive actions?” 

in order to contribute to the first steps of the desired state of the program. 
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Figure 5: Predictive, Preventive & Reactive SSP program 
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3 Theoretical analysis 
This section aims to give an insight in the general concept of sustainability, sustainability adoption at firms 

and finally in supplier sustainability. In order to give a clear overview of the topic first the concept of 

sustainability is elaborated up on. Then the adoption of sustainability at firms is explained by discussing 

the theory of corporate social responsibility. Thirdly the concept of supplier sustainability is discussed and 

the role of audits. Finally, a categorization of barriers and enablers of sustainability adoption at suppliers 

is given with the aim to summarize and conclude up on the relating factors limiting or enabling supplier 

sustainability 

3.1 Sustainability 
In order to understand the concept of sustainability, it is useful to understand conventional development 

theory first. Rostow described his conventional development theory by developing a five-stage 

development model in which the development from a traditional to a high-consumption society is 

described. These five steps range from the first stage of development, known as the traditional society, 

where subsistence is arranged by barter and agricultural activities to the fifth stage which is defined as a 

high mass consumption, consumer oriented, society (Rostow, 1959). This conventional development 

theory is based on the assumption of linear progression in which developing countries catch up and 

converge with western style of development and where it integrates with a global economy. This 

conventional model holds that there are no limits to growth and that any economy can follow the same 

pattern to catch up with the western world. The consequences of this conventional development model 

of Rostow have become evident over the last decades by globalization and economic growth.  

However, the conventional model receives many environmental critiques as well. An important critique 

against the model is that it is prioritizing economic growth. This prioritization is holding that 

Economic/environmental trade-offs are accepted which can lead to environmental deterioration. This 

statement was already made by a 1972 report for the Club of Rome’s project on the predicament of 

mankind. A report that argues that traditional growth theory does not recognize limits to economic 

growth set by a limited carrying capacity of the earth (Meadows, Meadows, Randers, & Behrens , 1972). 

Another issue of conventional development is that economic growth does not come with an equal 

distribution of wealth. The OECD reports that the world’s wealthiest 10% of people is holding half of the 

total wealth, where the bottom 40% holds only 3% of the wealth (OECD, 2018). Together with the 

depletion of resources and social inequalities, many other side effects of economic development have 

been identified. The urge for action to transform this conventional way of development into a 

development model which was able to sustain itself was presented in the Brundtland report “Our 

Common Future” where a global agenda for change was presented by the WCED commissioned by the 

United Nations. In this global agenda the definition of Sustainable development was presented as 

“Development that meets the needs of the present without compromising the ability of future generations 

to meet their own needs” (United Nations General Assembly, 1987).  

The Brundtland definition of sustainable development now serves as the basis of many sustainability 

practices. One common approach for sustainability evolved out of the definition of the Brundlandt report 

by the consultant John Elkington. Elkington felt that the social and economic dimensions of the agenda of 

the Brundtland report would have to be addressed in a more integrated way to reach real environmental 

progress (Elkington, Enter the Tripple Bottom Line, 2004). This resulted into a subdivision of sustainability 

into an interface between society, economy and environment, a holistic approach that is known as the 
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triple bottom line (TBL or 3BL) of sustainability (Elkington, 1998). Later this concept was translated by 

Elkington to the phrase, “people, planet, profit” referring to the three bottom lines of a company. The TBL 

concept refers to the acting of an enterprise. Instead of just reaching the “bottom line” referring to profit, 

a company must include environmental and social impacts as bottom lines of their organization. These 

three bottom lines refer to environmental, economic and social performance of a company. In order for 

an enterprise to improve its sustainability, it must perform well in all three of the pillars. Figure 6 shows 

the interaction of the three pillars in which the cross section of all the areas represents the state of 

sustainability.  

 

Figure 6: The triple bottom line (TBL) of sustainability. 

The triple bottom line is a translation of sustainability into business practices. The commitment of 

companies to behave in an environmental and social sustainable way and so, to integrate sustainability 

practices such as the TBL is known as Corporate Social Responsibility (CSR). The following section zooms 

in on CSR practices of companies.   
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3.2 Corporate Social Responsibility 
In the global North, labor standards are regulated by laws, labor unions, and policies set by companies (R. 

Locke, Kochan, Romis, & Qin, 2007). However, since the end of the twentieth century a large share of 

economic production shifted from the global North to the global South due to globalization. This shift 

holds a change from production in a state-centered regime where labor standards are largely controlled 

by a regulated legal system to production in regimes where such a state regulated system is weakly 

enforced, or even completely missing (Wells, 2007). The lack of (inter)national state regulations and global 

standards related to social and environmental responsibility resulted in the urge for western MNE’s to 

create their own standards and take corporate social responsibility regarding these sustainability issues 

(R. Locke et al., 2007). Corporate Social Responsibility (CSR) is defined as “an umbrella term for a variety 

of theories and practices which recognize the following: 1) companies have a responsibility for their impact 

on society and the environment; 2) companies have responsibility for the behavior of others with whom 

they do business (within the supply chain); 3) businesses need to manage its relationship with wider 

society, either for commercial viability or to add value to society” (Blowfield & Frynas, 2005). Using the 

definition of Blowfield & Frynas (2005), CSR is overlapping the topics three bottom lines of sustainability. 

The increasing urge in adopting sustainable business practices is therefore related to CSR. CSR is mostly 

encouraged by external forces acting on MNE’s such as criticisms and scandals, which can damage ones 

corporate reputation. Taking CSR is therefore becoming a prerequisite for MNE’s to remain competitive 

and CSR models consider sustainability as a key driver of innovation on the terms of the triple bottom line 

(Kashmanian, Keenan, & Wells, 2011; Nidumolu, Prahalad, & Rangaswami, 2009).  

Implementing CSR models into the supply chain can be challenging and demands a certain maturity of a 

company in order to succeed. Therefore, this section describes seven theories in which the development 

and the maturity of firms are linked to CSR and shows how supplier sustainability is positioned in these 

maturities. The first theory is rather philosophic in nature but serves as a basis to understand corporate 

development. The other theories are more business focused.  

The philosopher Kenneth E. Goodpaster developed a typology of corporate moral development by making 

use of the three stages of cognitive development of children, developed by Piaget. A child’s moral 

development starts at a stage of egoism where one can focus only on one aspect of a situation and sees 

a situation only from a personal perspective. The second stage of moral development is realism 

(heteronomy) where one accepts that rules are made by some form of authority and that breaking these 

rules will lead to punishment. The third stage of moral development of a child is called autonomy where 

moral responsibility is formed. In this stage, not just consequences are taken into account but also the 

motives. The typology of corporate moral development by Goodpaster (2006) links the development of a 

firm to the development of a child. How these three stages relate to a corporate environment is briefly 

elaborated up on below and the information is sourced from (Goodpaster, 2006). An illustration of the 

three stages is shown in Figure 7. 

The first stage of moral development is known as the stage of egocentrism. In this stage, a firm acts out 

of pure economic rationality and self-interest. Here concerns for others are merely of instrumental value 

and only profit counts. Ethics are only used as a branding and to increase profits where profits count 

before principles.  
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The second stage, heteronomy, is twofold where corporate respect is thought to be part of a business 

system of market forces and legal constraints. Typically referred to as the invisible hand (type 2a: 

economic forces) and the visible hand (Type 2b: legal constraints). Type 2a includes the belief that market 

forces will automatically lead to corporate social responsible behavior under conditions of little market 

regulation. Type 2b includes the believe that corporate social responsible behavior is guaranteed by non-

economic forces that set the rules of the game. Here the responsibility does not lay with businesses but 

with politicians and managers act responsibly when they obey the law.  

The third stage is the stage where a company is becoming corporate social responsible and is defined as 

the stage of autonomy or corporate moral maturity. Here responsibility is fully integrated in an 

organizations policy and decision-making and external or environmental constraints (alone) are not 

morally sufficient.  

 

Figure 7: The typology of Corporate moral development (Goodpaster, 2006) 

Within the corporate conscience stage of corporate moral development, there are four normative 

avenues that relate to CSR or corporate respect. These avenues are rooted in rights, duties, interests, and 

virtues ethics. Virtue ethics refers to the development and reinforcement of good habits and character 

traits within an organizations corporate culture. This does not refer to actions taken by a company but the 

development in becoming a moral organization. The interest-based avenue is referred to as being a 

utilitarian approach. Here the moral assessment of actions of a company only depends on the 

maximization of utility of the interests of the effected parties. In the right based avenue, CSR is governed 

by equalizing rights. The duty-based avenue is focusing on the responsibility to communities of individuals. 

Here the focus is on the role a company plays within a community and its responsibility for that 

community. It should be noted that these four avenues are only ethical norms for CSR and that no avenue 

by itself is ethically definitive.  

In 1991, Archie Carrol developed the pyramid of CSR in which he graphically described four categories of 

social responsibilities which he developed in (1991). These four categories of business responsibility were 

defined as economic, legal, ethical, and philanthropic and were developed out of identified expectations 

that society has for businesses at a certain point of time. The pyramid is displayed in Figure 8.  
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Figure 8: Carroll's pyramid of Corporate Social Responsibility (Carroll, 1991) 

The pyramid of CSR shows a growth in maturity from economic rationalities towards being a good 

corporate citizen, a structured stepwise approach to describe corporate social behavior. However, 

Schwartz & Carroll (2003) stated that this model did not describe corporate social behavior in the right 

way since the pyramid model gives the intention that the base of the pyramid has priority over the other 

layers. Schwarts & Carroll argued that the pyramid creates the intention that legal responsibilities are 

not as important as economic responsibilities. Another critique to this model is that Carroll’s pyramid 

pleas for a stepwise/hierarchical approach, while in reality, the four categories can coexist. Therefore, 

they adjusted the pyramid of CSR to a three-domain model where economic, ethical and legal 

responsibilities are combined in a Venn model. This Venn model is shown in Figure 9 and illustrates 

seven CSR categories of CSR resulting from the overlap of the three domains (Schwartz & Carroll, 2003). 

This new approach serves as an improved framework to classify CSR activities. 

 

Figure 9: The three-domain model of Corporate Social Responsibility (Schwartz & Carroll, 2003) 

 

Zadek (2004) identified five steps/stages which corporate organizations typically navigate through to 

become corporate responsible. The first step is a defensive step were the purpose of sustainability is not 

seen as a company’s responsibility. The second step is being compliant and a company does just do as 

much as they have to do. This is a policy-based approach to show that a company is compliant in order to 

decrease risks of a bad reputation. The third step defined by Zadek (2004) is managerial. Here 

responsibility is given to managers respond to social issues with solutions and integrate these in the 

operations. The managerial approach is purely reactive and aims to mitigate medium term economic value 
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and to realize long-term gains by implementing improvements. The next step is implementing social 

responsibility into the core business strategy of a firm to realize a competitive advantage over rivals by 

creating first-mover benefits. This in order to enhance long-term economic advantage. The final step goes 

beyond the strategic position and is identified by the civil purpose of CSR. Here companies take civil 

responsibility and want to reach out to other businesses to promote industrial participation to make sure 

that everybody acts in the same responsible way (Zadek, 2004).  

Kashmanian et al. (2011) state that a company is typically moving along the CSR ladder, and therefore, 

sustainability path in the following sequence. It often starts with being compliant with the law and 

governmental regulations. The second step is focused on improving the company’s internal efficiency to 

increase value and revenues. The following step is based a strategic level where sustainability is integrated 

through its whole business and communicated and integrated to its value chain. This step is followed by 

enhancing individual and collective sustainability efforts by collaborating with others in order to increase 

learning.  

Nidumolu et al. (2009) identified five stages of change that organizations go through while climbing the 

path of sustainability. In the first stage companies view compliance as an opportunity. Early adoption of 

emerging laws and regulations can give companies more time to change and innovate towards creative 

solutions regarding these laws. Other benefits such as cost reductions due to sustainability 

implementations are motivators as well. The second stage is making value chains more sustainable, a 

follow up on adoptions due to regulations. Increased awareness of sustainability is often translated into 

more proactive behavior of companies, in particular towards environmental issues. These environmental 

issues are mostly tackled by a more effective way of using resources. On the company perspective, this 

results into a cost reduction and an improved company image (van Weele & van Tubergen, 2017). In the 

third stage sustainability is integrated in the design of products and services. Here a closer look in the 

supply chain can give insights in product structures and life cycles. Thereafter inefficiencies in these 

designs and processes can be redesigned to decrease sustainability related issues. The fourth stage is the 

development of new business models to create alternatives for the current way of doing business. 

Innovative solutions can be created here in order to keep creating continuous customer value. The fifth 

stage is creating next-practice platforms, questioning the dominant way of doing business from a 

sustainability point of view. This in order to fully integrate sustainability into their business by making it 

their main tenant for innovation and new business models.  

The paths to sustainability that were touched up on in this section all have a focus on the implementation 

of sustainability at a focal firm.  However, there is a time lag between the adoption of sustainability of a 

focal firm and the adoption of sustainability at their suppliers (Vivanco & van Weele, 2014). Therefore, 

van Weele & van Tubergen (2017) developed a stepwise approach that mark the adoption of sustainability 

in a supply chain perspective. This six step approach is elaborated on below and the information is derived 

from the article by van Weele & van Tubergen (2017). 

Stage 1: Denial: In this stage a company does not apply any techniques to implement sustainability. The 

procurement process is only cost-driven and therefore based on techniques such as the lowest price and 

total cost of ownership. Implementing sustainability is seen as an additional cost which would not relate 

to any direct benefits for the company. 

Stage 2: Opportunism: In this stage the company is using sustainability as a marketing tool and expresses 

their concerns to the outside. However, sustainability is not integrated into the strategy of the firm and 
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into their operations. CSR is used to foster the reputation of a company but these activities are mostly ad 

hoc and overexposed to the outside word. 

Stage 3: Compliance to the law: In this stage the company or management board has become aware of 

the risks associated to sustainability issues. A top down approach is mostly integrated where managers 

are instructed not to violate any laws related to sustainability and social laws. Mostly the implementation 

is only integrated in the focal firm itself and has not been integrated in the supply chain. Sometimes an 

integrity code is introduced to the suppliers while purchasing is still traditionally cost-driven.  

Stage 4: Sustainability as the driver for lower costs: In this stage the company becomes aware of the fact 

that sustainability can result into major cost savings. These cost savings results from a more efficient way 

of working in terms of energy and resource consumption. This awareness of external resource costs often 

are communicated in supply chain relationships by sourcing programs focused on reducing energy costs 

and CO2 footprints.  

Stage 5: Sustainability as a driver for product and business innovation: In this stage companies have 

realized that implementing sustainability practices can lead to new products and business ideas. Driving 

sustainability practices at the focal firm and into the supply chain and on incumbent suppliers results into 

new products and process solutions. Suppliers are also encouraged to communicate sustainability 

expectations towards their suppliers. The focal firm is not only measuring the performance of 

procurement by cost and saving measures, but also CSR performance measures are included.  

Stage 6: From CSR to creating shared value: In the last stage, sustainability is fully integrated into the 

operations of the focal firm and into their supply chain practices. Often the supply base is reduced and 

closer relations are maintained with suppliers. These practices in the supply chain drive transparency and 

increased collaboration with suppliers in order to share ideas in how to grow profitable and more 

sustainable in the future. In addition, the focal firm works together closer with new suppliers to help them 

to adopt CSR practices to become truly sustainable.  
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Table 1: An overview of Corporate Social Responsibility development models 

 

 

 

 

 

 

 

 

 Carroll 

(1991) 

Schwartz & 

Carroll 

(2003)* 

Zadek 

(2004) 

Goodpaster 

(2006) 

Nidumolu 

et al. 

(2009) 

Kashmanian 

et al. (2011) 

Van Weele & 

Van Tubergen 

(2017) 

1. Economic Economic Defensive Corporate 

Self-interest 

(Type 1) 

Compliance 

as an 

opportunity 

Compliance 

with the law 

Denial 

2. Legal Legal Compliant Market 

based 

thinking 

(type 2a) 

Making 

value chains 

sustainable 

Beyond 

compliance 

Opportunism 

3. Ethical Ethical Manageri

al 

Law based 

thinking 

(type 2b) 

Designing 

sustainable 

Products 

and services 

Beyond 

Fenceline 

Compliance to 

the law 

4. Philanthropic  Strategic Corporate 

conscience 

(Type 3) 

Developing 

New 

Business 

Models 

Beyond 

footprint 

Sustainability as 

the driver for 

lower cost 

5.   Civil  Creating 

next-

practice 

platforms 

 Sustainability as 

a driver for 

product and 

business 

innovation 

6.       From CSR to 

creating shared 

value 

*Schwartz & Carroll’s model is not a stepwise approach but a model to classify CSR practices on the three central domains of CSR.  
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The above-described frameworks show that companies can develop in their sustainability maturity. All 

the frameworks show a development from a stage in which the bottom line of making profit is key, to a 

final stage where sustainability is taken outside the direct boarders of the organization. However, it should 

be noted that it is not a linear-stepwise path of development and that companies can be in different levels 

at the same time. Together with the coexistence of the maturity levels in organizations, different attitudes 

and dedication can be given to the integration of sustainability. Van Tulder & van der Zwart (2006) 

identified four approaches towards the adoption of sustainability. A passive, reactive, active, and 

proactive approach. Van tulder & van der zwart argue that in order to climb in the level of sustainability, 

the more active the attitude towards the implementation of sustainability becomes. Another factor to 

highlight is that for every context, the development towards sustainability will be different and will not 

just follow a set path. Kashmanian et al. (2011) argues that a well-integrated corporate sustainability 

strategy is a combination of a corporate strategic direction that integrates sustainability in order to 

improve operational performance (internal sustainability) and value chain performance (external 

sustainability). This means that the implementation of sustainability does not just stop at the boundaries 

of the focal firm, but responsibility goes further into the value chain. 

The frameworks of sustainability adoption give the intention that sustainability integration in an 

organization can be rather straightforward. However, there are many factors included which relate to the 

adoption of responsible business practices. Campbell (2007) created propositions in which cooperation’s 

are more or less likely to act in social responsible ways. Cooperation’s are less likely to act in social 

responsible ways when they are experiencing a weak financial performance, are operating in economic 

environments where short term profitability is limited, or when there is either too much or too little 

competition. Together, cooperation’s are likely to act in social responsible ways when there are strong 

and well-regulated state regulations , effective industrial self-regulation, strong monitoring initiatives by 

NGO’s, social movements and press, normative calls are institutionalized in for instance university 

education, and when cooperation’s are involved in dialogues with stakeholders (Campbell, 2007). 

The implementation of responsible business practices at the focal firm is a challenge and there are many 

contextual barriers for the adoption of sustainability further into the value chain. These barriers form 

challenges for the implementation of sustainability practices at the focal firm and its supply chain. The 

latter will be focused on in the following section where supplier sustainability is discussed.  
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3.3 Supplier sustainability 
As seen in the previous section, companies go through several stages of maturity of CSR. A well-integrated 

corporate sustainability strategy is a combination of a corporate strategic direction that integrates 

sustainability in order to improve operational performance (internal sustainability) and value chain 

performance (external sustainability) (Kashmanian et al., 2011). The external sustainability of a firm is 

becoming more and more important due to, as stated in the previous section, a trend in the shift of 

economic production from the global north to the global south took place due to globalization (Wells, 

2007). Rules and regulations of environmental- and labor standards, which are well integrated in the 

global North, do not count in the global south. Weakly enforced or even completely missing state 

regulations create a playing field for sustainability scandals during the production of goods of MNE’s. The 

different environment in which outsourced production takes place lays the basis of the urge of broadening 

the scope of sustainability out of the focal firm and extend it to taking responsibility for its suppliers. Lee 

& Rammohan (2017) identified four motivations of improving the responsibility of a focal firm within the 

supply chain. These include the adherence to regulation, preventing disruptions within supply side, 

negative media attention, and pressures from external stakeholders. The last reason to improve the focal 

firms responsibility in the supply chain is the increased consumer interest in sustainable products. A 

review of thirteen studies showed that consumers are willing to spend 10% more on sustainable produced 

products and they are willing to pay less, or even demand a discount, for unsustainable produced products 

(Trudel & Cote, 2009).  

Supplier sustainability is a rather complex topic and needs to be approached form a research paradigm 

that is rather constructive and pragmatic. There is no single approach covering all the issues related to the 

adoption of supplier sustainability and therefore, many organizational theories apply for the topic. 

Organizational theories such as complexity theory, resource based view, stakeholder theory, and 

transaction cost economics are used to describe supplier sustainability (Sarkis, Zhu, & Lai, 2011) 

This section elaborates more on the implementation of supplier sustainability and the attempts to drive 

supplier sustainability.  

3.4 Compliance and assessments 
The lack of (inter)national state regulations and global standards related to social and environmental 

responsibility resulted in the urge for western MNE’s to create their own standards and take corporate 

social responsibility regarding these sustainability issues (R. Locke et al., 2007). Since the 1990s, MNEs try 

to prevent non-compliant behavior by making use of codes of conducts and later by implementing 

sustainability programs signed by their suppliers (Andersen & Skjoett-Larsen, 2009). These standards are 

often translated into sustainability declarations or corporate codes of conduct and are developed by 

MNE’s themselves or by coalitions where industry partners cooperate to set a standard in codes. An 

example of such a coalition is the Responsible Business Alliance (RBA), formerly Electronic Industry 

Citizenship Coalition (EICC). In these codes of conduct, sustainability is often divided in five topics namely, 

Labor, Health and Safety, Environmental pollution, Business Ethics, and Management systems (RBA, 

2018). Here labor refers to topics such as honest wages for workers and non-retaliation of workers. Health 

and safety relates to safe working conditions for workers in terms of occupational health and safety 

measures. Business Ethics refers to doing honest business without bribery and corruption. Finally, 

management systems refer to standards on systems to manage sustainability in the operations of the 

supplier.  Codes of conduct are an attempt of firms to improve their supplier sustainability, however, 

research indicates that adopting codes of conduct do not automatically lead to major changes at the 
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supplier (R. Locke et al., 2007; Wells, 2007).  This section elaborates further on the implementation of 

codes of conducts and the status quo of supplier assessments on the sustainability related topics (Audits).  

3.5 Audits 
Lee & Rammohan (2017) used the “sense and respond” framework as a guide to address sustainable 
supply chain management. This framework was developed by Haeckel (1992) as a framework to quickly 
respond to customer demands but is also applicable for other purposes (Gillai, Rammohan, & Lee, 2015). 
First, the buyer must create a sense of the issues occurring in the supply chain by measuring and 
identifying them. After the understanding is created, the buyer can respond to the existing situation by 
analyzing the challenges and acting up on them. In theory, applying this method should result into 
continues improvements.  
 

 
Figure 10: Sense and Respond framework (H. L. Lee & Rammohan, 2017) 

Gaining a sense of sustainability or non-sustainable business practices at suppliers can be reached by 
putting into use practices that improve the traceability of the origin of production, visibility in the practices 
of the suppliers and by monitoring the performance of the suppliers (H. L. Lee & Rammohan, 2017). 
Since the 1990’s corporations let their suppliers sign corporate codes of conducts in order to comply with 
the standards of their companies. These codes of conduct typically include sections that the supplier will 
comply with (local) governmental laws, industry standards, and key areas of attention (Wong, 2007). 
These voluntary codes of conducts can either be company specific, or taken from an alliance such as the 
RBA.  However, signing a code of conduct does not mean that the supplier also adopts the agreement into 
its processes (Vivanco & van Weele, 2014). Therefore, focal firms do assessments to check up on the 
compliance of a firm in order to create a sense of the sustainability practices of the supplier (tracability, 
visibility, and monitoring). These assessments are mostly referred to as social-audits, sustainability audits, 
or audits. These audits are typically performed by either a third party, or by the focal firm itself and mostly 
consist of a management interview, worker interviews, a facility tour, and a view into the records of the 
supplier (Kashmanian, 2015). Audits are used as a tool to see if a supplier is complying to the signed codes 
of conduct (Kashmanian, 2015). Securing that suppliers comply to the signed codes of conducts decreases 
risks and prevents discontinuities in the supply chains due to accidents or suppliers having to close their 
facility (Hajmohammad & Vachon, 2016).  Monitoring suppliers on their compliance can therefore be 
beneficial. However, audits and the limitations of audits are a major point of discussion in literature. 
The first topic of debate is the conflict of interest included in the procedure of auditing.  First of all the 

focal firm wants to know if the supplier is capable of fulfilling the code of conduct and wants to see a 

positive result out of the audit. From a due-diligence point of view, an audit is used to verify if the supplier 

is capable of doing business with the focal firm by complying with their code of conduct. This holds that 

the supplier has interest in showing its capability of complying with the code of conduct of the focal firm 

in order to continue doing business. The focal firm itself has the interest in doing business with suppliers 
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which are compliant with their code of conduct in order to fulfill their own sustainability goals. In order 

to get transparent insights in the factory conditions, the auditor needs to be trusted to make an honest 

assessment of the factory conditions and need to be able to report its findings in a transparent and integer 

manner (R. Locke et al., 2007). Audits can either be done by an internal team of the focal firm or by a third 

party, for which in both a conflict of interest is rooted. An audit performed by a focal firm can create an 

incentive of creating a moral hazard. Since the situation of non-compliance is not beneficial for the focal 

firm, hiding these violations by not reporting them can be of interest for the focal firm (Corona & 

Randhawa, 2010; R. Locke et al., 2007). A bonus for auditors to “find dirt” at suppliers is found to be 

beneficial (Kornish & Levine, 2004). However, a bonus structure might give incentives for auditors to 

create false negatives in their auditing reports which could worsen the situation of transparency in the 

supply chain (China Labor Watch, 2009). To exclude this conflict of interest, many focal firms are making 

use of third party auditors. Figure 11 shows a visualization of this process. 

 

Figure 11: The audit procedure while using a third party auditor 

Making use of third party auditors solves the issue of a moral hazard by the focal firm, but creates room 

for new conflicts of interest. First, how competent the third parties are in assessing a supplier in a 

transparent and correct way is debatable. Figure 11 shows the relation in which the supplier, focal firm 

and the third party auditor operate. The third party reports to the focal firm. However, often the supplier 

pays the auditor to create an audit report to serve as evidence for compliance to the focal firm. It is of 

interest for third party auditors to sustain future businesses with their clients for which they need to 

please their clients. Together, the incentive for a supplier to pass an audit are rather strong, while the 

incentives for auditors to reject bribery activities are low (Harney, 2008; E. Plambeck, Lee, & Yatsko, 2012).  

Next to the conflicts of interests, the effectivity of code of conduct auditing is debated as well. The aim of 

codes of conducts are to improve sustainability related issues at the operations and activities of suppliers. 

However, impact assessments of code of conducts show different results of the effectivity of code of 

conduct implementation practices. Tangible and measurable working conditions are improving over time 

(Barrientos & Smith, 2007) but in contrast, intangible conditions such as worker rights show little to no 

improvement (Barrientos & Smith, 2007; Oxfam, 2013). Together, the made improvements are not 

directly traceable to the implementation of codes of conduct (Lund-Thomsen & Lindgreen, 2014).  Other 

studies conclude that codes of conducts only result in little or no improvement related to sustainability 
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(Gould, 2005; Pruett, 2005; Sanders, Cope, & Pulsipher, 2018; Taylor, 2005). Literature discusses some 

explanations rooted into the audit system which enable this limited improvement.  

Audits are a tool to check if suppliers are compliant or not (Sense) and therefore does not relate to the 

activity of improving sustainability at the supplier’s sites (Respond). Bartley (2005) states that voluntary 

audits are not designed to improve working conditions, and are only designed to limit the legal liability of 

focal firms to prevent reputational damages. Some even state that the implementation of codes of 

conduct and audits can be seen as an act of window dressing of the focal firm (Painter-Morland, 2006). 

The pass/fail approach of audits results in a system where the act of doing audits does not assist factories 

to reach required targets (Gould, 2005). This phenomena can be related to the theory of planned behavior 

(Ajzen, 1991; Ajzen & Madden, 1986). This theory explains that an intention to act up on a certain behavior 

is caused by the attitude towards the behavior, the subjective norm, and the perceived behavioral control. 

Audits are measuring actions, so the output of a behavior, and try to influence this with by proposing 

actions. Effective measures of audits might be measuring the action, but should be acting up on changing 

the intention. Another possible explanation why suppliers do not improve on their sustainability is that 

there is a large gap between the western codes of conduct and the context specific situation of the 

supplier. The gap between the codes of conduct and the situation at the supplier results into unreachable 

targets set by the focal firm (Gould, 2005). Suppliers find the targets unbelievable and it is argued that the 

codes do not apply to real time situations in the day to day functioning of the suppliers operation (Painter-

Morland, 2006). Therefore, the codes of conduct are western biased and created by the assumption that 

they could be implemented globally without taking into account context specific situations. These western 

standards are often perceived as unreachable by the supplier since they do not have the financial 

resources, capability or knowledge on how to become compliant (Gould, 2005; Klassen & Vachon, 2003; 

S. Y. Lee, 2008). This results in unachievable goals for suppliers. Goal setting theory supports that goals 

should be specific, achievable, and have the right amount of complexity for the specific situation (E. A. 

Locke & Latham, 2002). The research of Busse et al. (2016) created a framework to increase understanding 

in the mechanisms of goal setting in relation to supplier sustainability. They argue that there are three 

obstructs related to goal setting theory for supplier sustainability improvement. The first factor is 

obstructs of specificity of the goal definition. These can be caused by conceptual complexity of the goals. 

The second obstruct is related to goal setting itself and is caused by socio-economic differences between 

the focal firm and the supplier. The last obstruct is relates to the communication during the pursuit of 

goals. Here spatial distance, linguistic distance, and cultural differences are causing proximity related 

issues between the focal firm and the supplier (Busse et al., 2016). Next to obstructs, remedies are found 

as well to diminish the negative effect of the goal setting obstructs. Establishing effective joint 

communication activities, promoting an interactive and open organizational culture, and fostering cross-

context understanding are defined as remedies. Together, often base of the pyramid practices already 

have the focus on enhancing local living standards and are adopted to context specific situations. Power 

differences of MNE’s can create power differences which can negatively impact living standards 

(Sinkovics, Hoque, & Sinkovics, 2016). Not taking context specific situations into account does not just 

happen at suppliers with a high proximity (e.g. locational or cultural distnace) but is an audit specific 

problem. This issue was pointed out during an interview with Bram van der Meer, senior consultant at 

KPMG. He explained that during his four years of audit experience, many times companies could not 

comply with the checklist. Context specific situations are rather important and during my work, the list of 

actions did not match the context situations of the supplier (B. van der Meer, personal communication, 

December 1, 2018). 
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As a response, an audit often results in a list of actions for the supplier, conversely, these actions are not 

provided with advice on how to resolve the issues. Since the supplier often does not have the 

competences, this could lead to  a “quick fix” of the points of attention since no structural changes in the 

processes are made (Ageron, Gunasekaran, & Spalanzani, 2012). Without giving structural consulting 

advice, audits result in short term effects (Sanders et al., 2018). Often the focal firm puts in incentives for 

suppliers to pass the audit and to encourage them to improve the factory conditions. These incentives are 

translated into a system where a supplier is promised to become a preferred supplier once it has proven 

to be compliant, or is punished when the supplier is non-compliant. A common penalty imposed by the 

focal firm when major deviations in non-compliance is detected is to withdraw doing business with the 

supplier (E. Plambeck et al., 2012). The costs of non-compliance are therefore rather big and can serve as 

an incentive for suppliers to deceive the auditors by hiding evidences of non-compliance (Foster & Harney, 

2005; E. Plambeck et al., 2012). The risks of hiding non-compliances could weigh up to the costs of 

compliance by making a simple utility calculation (GS Becker, 1968). This symptom is commonly known as 

audit fraud, a practice that became widespread in china (Lindholm, Egels-Zandén, & Rudén, 2016; Oxfam, 

2013). The practice of audit fraud can take different forms (e.g.building walls to hide portions of facilities 

where illegal practices take place, installing secret pipes to discharge wastewater, subcontracting to sites 

that are not subject to inspections, falsify record, or even motivate workers to deceive the auditors by 

threatening them with financial punishments) (Egels-Zandén, 2007; Esbenshade, 2004; E. L. Plambeck & 

Taylor, 2014). In this way, factory managers are increasing the ability to circumvent the audit system by 

changing the real factory conditions on the day of an audit. Therefore, audit results become unreliable 

which decreases the ability to draw conclusions of meaningful improvements in factory standards (Gould, 

2005). Some auditors try to circumvent the hiding efforts of suppliers by increasing the frequency of 

auditing to make it more difficult to deceive an auditor. In addition, some NGO’s are publicizing reports 

of non-compliant factories. However, these obvious approaches are not always effective and sometimes 

enhance the hiding effort of suppliers, simply because they do not know how to structurally solve the 

issues, or when solving the issues is too costly (E. L. Plambeck & Taylor, 2014).  

The gap between the actual state of factories and the demands of codes of conduct is one reason for audit 

fraud. Another factor enhancing audit fraud is the wide variety of codes of conducts. Suppliers often sell 

products to more than one buyer. Holding that all these different actors can have different codes of 

conduct, and are demanding audits individually. In those cases suppliers spend more time on audits and 

writing corrective action plans than focusing on correcting issues found in previous audits in order to 

improve (E. Plambeck et al., 2012; Pruett, 2005). This phenomenon is known as audit fatigue (Elevate 

Limited, 2017).  

Although the many discussions of the effectiveness of codes of conduct audits related to improvements, 

audits can still be used as a tool to identify factories that perform poorly. In this way audits should not be 

seen as a tool for improvement, but as a tool to identify and filter the poor performing suppliers (Sanders 

et al., 2018). Nevertheless, codes of conduct audits do not improve factory conditions and a more 

constructive approach needs to be implemented. In order to help the suppliers to improve, the focal firm 

needs to realize that they are opting for a change in the suppliers operations.  Assuming that the focal 

firm is at a high level of sustainability, it implies that a supplier needs to climb the same sustainability 

ladder as the buyer. Factors influencing the adoption of sustainable business practices need to be 

understood by the focal firm in order to be able to identify effective measures that fit the contextual 

situation of the supplier. Here the propositions of Campbell (2007) can serve as a guidance for boundary 
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conditions of corporate responsible behavior, but also other contextual and relational factors should be 

included. Changing organizations is difficult and includes risks of failures. External and internal dynamics 

of organizations co-determine the effectiveness of change and therefore should be identified and acted 

upon (Jacobs, Van Witteloostuijn, & Christe-Zeyse, 2013). First of all it is important to understand human 

psychology related to change. People do desire growth and development and therefore change should 

always be perceived as an improvement on the current situation (Schneider, Brief, & Guzzo, 1996). 

Boonstra (2008) developed a set of barriers and success factors of organizational change. In his research, 

he states that many attempts to organizational change fail since there is an unclear vision to change. 

Therefore, the “why” of change is often not understood. Another factor limiting change is a rigid and 

bureaucratic way of enforcing the change. In that situation, there is no shared vision up on the change 

and resulting in resistance to change. Often these two barriers of change can be traced back into the 

system of codes of conducts. These codes of conducts are developed by a western vision of sustainability 

and are enforced up on the supplier. No shared vision is created between the focal firm and the supplier 

and the need for change is therefore not understood. Together, the role of management is highly 

important in the adoption of change. This means, the role of management of the focal firm as well as the 

suppliers. Van Den Heuvel, Schalk, & Van Assen (2015) argue that the information regarding the change 

is key in improving the attitude towards change. Here the positive effect of information regarding the 

change is mediated by psychological contract fulfillment, trust, and the perceived need for change. The 

more useful, timely and adequate the information about the change, the higher the psychological contract 

fulfillment, trust, and the attitude towards change (Van Den Heuvel et al., 2015). 

3.6 A categorization of barriers and enablers of sustainability adoption 
Many barriers can be defined that limit the adoption of sustainability practices at suppliers of which a 

number of them can be derived from the previous section. Van Weele & van Tubergen (2017) argued that 

the barriers can be divided in four categories.  

First of all, buyers operate in complex international context with heterogeneous suppliers in 

heterogeneous cultures. This enhances difficulties in understanding and acting on the contextual 

situations of the suppliers. The lack of geographical, cultural, and linguistic proximity can create a barrier 

between the focal firm and the supplier (Awaysheh & Klassen, 2010; Ciliberti, Pontrandolfo, & Scozzi, 

2008).  

The second barrier identified is the internal commitment of the focal firm with respect to responsible 

purchasing. Sustainability should be adopted in all layers of the organization and benefits of this adoption 

should be translated in a shared vision towards sustainability. Internal commitment of the organization is 

defined as an enabler in literature reflected by top management support and personal commitment 

(Ageron et al., 2012; Carter & Dresner, 2001; Cooper, Frank, & Kemp, 2000; Walker, Sisto, & Mcbain, 2008; 

Zhu, Sarkis, Cordeiro, & Lai, 2008). Together, the personnel should receive sufficient training and have the 

right competences and skills regarding sustainability (Bowen, Cousins, Lamming, & Farukt, 2001; Carter & 

Dresner, 2001; Cooper et al., 2000). A focal firm related topic is the availability of resources with respect 

to sustainability. Sufficient financial resources should be made available to drive sustainability and focal 

firms should not be reluctant to invest. (Ageron et al., 2012; Grimm, Hofstetter, Müggler, & Peters, 2011; 

Hervani, Helms, & Sarkis, 2005; Min & Galle, 1997; Walker et al., 2008) 

The third factor is supplier involvement. The diverse global environment where suppliers operate in create 

many contextual conditions with respect to sustainability. Answering the question on how to create 
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awareness and involvement at suppliers is key and an improvement program should fit these contextual 

differences. Awareness of sustainability issues and practices along supply chain partners is conditional for 

the adoption of social and environmental standards (Zutshi & Sohal, 2004). Literature states that 

commitment and trust are an important enabler in the relationship with suppliers (Jenkins, 2006; Walker 

et al., 2008; Wycherley, 1999). Another enabler in the supplier involvement is to generate a culture of 

transparency of information in order to be able to detect issues related to sustainability adoption 

(Awaysheh & Klassen, 2010; Ciliberti et al., 2008) 

The last barrier is monitoring and evaluation. As explained earlier, audits do not result in structural 

improvements with respect to supplier sustainability. Evaluating and acting on the results of the audits is 

key for improvement. Focal firms must realize that suppliers are often located in regions where the 

contextual situation is different. Looking at the barriers of sustainability adoption of Campbell (2007) 

there are high chances that there are many contextual barriers for the implementation of sustainability 

at suppliers. This would result into the situation that suppliers are at a low maturity of sustainability and 

that they need to be consulted to grow with respect to sustainability.  

Another categorization is made by Grimm, Hofstetter, & Sarkis (2014) who looked into enablers of supplier 

sustainability critical success factors (CSF) for sub-supplier sustainability adoption in the food supply chain. 

The authors argue that sub-suppliers are more difficult to manage than direct suppliers due to the lack of 

a contractual relationship and the inability to put direct pressure on them. Since the analysis showed that 

suppliers do not meet contractual agreements and new approaches are rising where direct pressure is not 

seen as a constructive approach to improve, lessons learned from sub-supplier management can be 

applied to direct supplier management as well. The CSFs for supplier sustainability resulted in a 

classification by focal firm-related, relationship-related, supply chain partner-related and context-related 

factors that influence supplier sustainability. This categorization is overlapping with the categorization of 

van Weele & van Tubergen (2007), creates insight in the dyadic relationship between the focal firm and 

buyer. Combining the two categorizations result in a set of five categories for supplier sustainability 

namely, Focal-firm related, relationship related, Monitoring and evaluation, and context related factors. 

By making use of this categorization, a summary of factors influencing supplier sustainability is presented 

in Table 2. The barriers for sustainability integration at suppliers can be divided in two categories. The first 

one includes the motivation of suppliers to perform well with respect to sustainability, without the 

influence of the focal firm. This is determined by supplier related factors and context related factors. The 

second category is are barriers with respect to influence and effectiveness of the influence a focal firm 

has with respect to sustainability integration at a supplier. This is determined by focal firm related, 

relationship related, and factors related to the supplier sustainability program of the focal firm. 
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Table 2: An overview of factors influencing supplier sustainability categorized by five categories 

Category Factors Sources 

Focal firm 
related 
 
 
 
 
 
 
 

Cost, lack of financial resources (Ageron et al., 2012) (Min, Galle, & William P, 2001; 
Min & Galle, 1997)(Hervani et al., 2005)(Walker et al., 
2008) 

Investment reluctance (Grimm et al., 2011) (Ageron et al., 2012) (Walker et 
al., 2008) 

(Lack of) competences, and 
skills 

(Bowen et al., 2001)(Carter & Dresner, 2001)(Cooper 
et al., 2000)  

(Lack of) personnel 
commitment 

(Ageron et al., 2012)(Carter & Dresner, 2001)(Cooper 
et al., 2000)(Walker et al., 2008)(Zhu et al., 2008) 

Top management commitment 
and support 

(Ageron et al., 2012)(Carter & Dresner, 2001)(Cooper 
et al., 2000)(Walker et al., 2008)(Zhu et al., 
2008)(Wittstruck & Teuteberg, 2012) 

Training for personnel related 
factors 

(Bowen et al., 2001)(Carter & Dresner, 2001)(Cooper 
et al., 2000)  

Awareness of management and 
employees 

(Zutshi & Sohal, 2004) 

Supply chain 
partner 
related 
 
 
 
 
 
 
 
 

(Lack of) competences and 
capability to comply 

(Bowen et al., 2001) (Bowen et al., 2001; Carter & 
Dresner, 2001; Cooper et al., 2000) 

Cost, Lack of financial resources (Ageron et al., 2012) (Min et al., 2001; Min & Galle, 
1997)(Hervani et al., 2005)(Walker et al., 2008) 

(Lack of) personnel 
commitment 

(Ageron et al., 2012)(Carter & Dresner, 2001)(Cooper 
et al., 2000)(Walker et al., 2008)(Zhu et al., 2008) 

Awareness of management and 
employees 

(Zutshi & Sohal, 2004) (Su et al., 2016) 

Training for personnel related 
factors (competences, skills 
and commitment) related to 
sustainability 

(Bowen et al., 2001)(Carter & Dresner, 2001)(Cooper 
et al., 2000) (Al Zaabi, Al Dhaheri, & Diabat, 2013) 

Top management commitment 
and support 

(Ageron et al., 2012)(Carter & Dresner, 2001)(Cooper 
et al., 2000)(Walker et al., 2008)(Zhu et al., 
2008)(Wittstruck & Teuteberg, 2012)(Luthra, Garg, & 
Haleem, 2015)(Faisal, 2010) 

Weak financial performance (Campbell, 2007)(Al Zaabi et al., 2013) 

Employee trust in management (Morgan & Zeffane, 2003) 

Employee involvement (Dubey, Gunasekaran, Childe, Papadopoulos, & 
Wamba, 2017)(R. Locke, Amengual, & Mangla, 2009) 
(Lund-Thomsen & Coe, 2013)(Morgan & Zeffane, 
2003) 

Relationship 
related 
 
 
 
 

Buying power of the focal firm (Grimm, Hofstetter, & Sarkis, 2018) 

(Lack of) commitment and trust (Jenkins, 2006)(Walker et al., 2008)(Wycherley, 
1999)(Gould, 2005) 
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(Lack of) information 
transparency 

(Awaysheh & Klassen, 2010)(Ciliberti et al., 2008) 

Engagement in dialogue with 
unions, employees community 
groups, investors and other 
stakeholders 

(Wolf, 2011) 

Long term relationship (Gould, 2005) 

Involvement of the supplier 
regarding the supplier 
sustainability program 

(Grimm et al., 2014) 

Risk of supplier by-passing (Grimm et al., 2014) 

Geographical distance (Busse et al., 2016)(Awaysheh & Klassen, 2010)(Ansari 
& Kant, 2017) 

Cultural and language 
differences 

(Grimm et al., 2014) (Awaysheh & Klassen, 2010; 
Ciliberti et al., 2008) 

Stakeholder partnerships 
(NGOs, suppliers or industry 
fellows) 

(Granek & Hassanali, 2006)(Grimm et al., 
2011)(Walker & Preuss, 2008) 

 
 
Context 
related 
(supplier) 
 

Stakeholder pressures 
(regulatory incentives, NGO 
pressures, customer demands) 
 

 
(Walker & Jones, 2012)(Rossi, Colicchia, Cozzolino, & 
Christopher, 2013)(Al Zaabi et al., 2013) 
 

Institutionalized normative 
calls 

(Campbell, 2007) 

Unhealthy economic 
environment where near term 
profits are limited 

(Campbell, 2007)(Rossi et al., 2013)(Al Zaabi et al., 
2013) 

Sustainability 
program 
related 
 
 
 
 
 
 

Incentives (for continues 
improvement) 

(Kashmanian, 2015)(Gould, 2005) 

Shared vision towards 
sustainability 

(Jacobs et al., 2013)(Gould, 2005)(Schneider et al., 
1996) 

Consulting to grow (cost, 
efficiency, and sustainability 
related) 

(Sanders et al., 2018)(Gould, 2005) 

A clear change vision of the 
program 

(Jacobs et al., 2013) 

Frequency of monitoring (Guler, Guillén, & Macpherson, 2002; Lawrence & 
Suddaby, 2006) 

Goal setting approach (Busse et al., 2016) (Gould, 2005)(Wolf, 2011) 
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4 Research objective and hypothesis 
The literature review gives an insight in the development of sustainability adoption and the enablers of 

sustainability adoption at companies. Sustainability adoption at firms is referred to as CSR practices. 

Organizations can be in different maturity levels of CSR adoption and in addition, can be at different levels 

of CSR at the same time. Many different CSR development theories are defined by literature but in 

general, they all relate to the moral development of a company (Goodpaster, 2006). Supplier sustainability 

is positioned in this model as bringing sustainability practices outside of the organization, relating to high 

moral development and so a high CSR maturity of a focal firm.  

The status quo of helping suppliers to grow in sustainability adoption is done by audits. However, the 

effectiveness of audits is debatable to be non-effective in helping suppliers to improve on their 

sustainability levels. The limited effectiveness of audits worried Philips and as the case describes, Philips 

implemented a new supplier sustainability program to help suppliers grow in their sustainability maturity. 

The case study shows that the SSP program results into new findings in the actual state of the sustainability 

of Philips suppliers. Around 46% of the suppliers have Zero-Tolerances during the first visit which pinpoints 

the challenges with respect to supplier sustainability. Most supplier sustainability research is done with 

respect to the effectiveness of audits and since the SSP program is a new approach in supplier 

sustainability improvement, this study uses data and information from the SSP program to add on to the 

existing literature.  

This thesis will serve as an exploratory study to create an insight in the bottlenecks of sustainability 
adoptions in the supply chain, with a focus on the occurrence of ZTs. This in order to develop a framework 
that can help to explain the behavior of Chinese suppliers and to serve as a framework for future research. 
This in order to serve the final goal to be able to design corrective and preventive actions for ZTs. As 
indicated in the literature and in the case of Philips, suppliers do not seem to improve on their level of 
sustainability despite many efforts of focal firms to control the behavior of suppliers. The aim of this 
research is to explore why suppliers do have ZTs and what are possible root causes for this behavior. Being 
able to eliminate root causes is of utmost importance to create a sustainable change (Sarkar, 
Mukhopadhyay, & Ghosh, 2013). This in order to answer the main research question of this study: 
“What are potential root causes of Zero-Tolerances at Chinese suppliers, and what are possible ways to 

translate these into corrective and preventive actions?”  
This research adds to the literature by: 1) Creating insights in the motivators that drive corporate 
environmental and social compliance, 2) Creating insights on sustainability bottlenecks within the 
extended supply chain, and 3) create a foundation for future research on how to achieve effective 
awareness at suppliers. 
 
In order to answer the main research question, the following research questions are formulated: 
 
RQ1: What are Zero-Tolerances, how are they defined in industry, and which ones do occur the most? 
Philips defines the most critical compliancy violations related to sustainability as Zero-Tolerances. 
However, all industry players use different terminologies to define the seriousness of compliancy 
violations. This results into many different interpretations of ZTs in industry. This research question aims 
to explain the concept of ZTs to be used in this research. In addition, this research question looks into 
which kind of ZTs are defined and according to Philips SSP data, how often they occur. This information is 
used as an input for setting the direction of research question 2. 
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RQ2: What are potential Root Causes for Zero-Tolerances at Chinese suppliers? 
 
The literature describes many CSR models to describe the adoption of sustainability at firms. However, 
these CSR models have not been applied to the concept of sustainability adoption at Chinese suppliers. 
This research question helps to understand the causes of ZTs at suppliers in order to serve as an input for 
the development for the right measures to help suppliers to improve on their sustainability maturity.  
ZTs are a sign of a low maturity of CSR adoption and therefore the hypothesis is made that: 

“Causes for Zero-Tolerances at suppliers can be traced back to the financial motives” 

In addition, a second hypothesis is made. This research has a focus on why suppliers have ZTs. The 

theoretical background gave insights into factors that play a role in sustainability adoption at suppliers 

and made a categorization out of them. Root causes for ZTs are related to the business practices of 

suppliers and therefore it is hypothesized that: “Root causes for Zero-Tolerances at Chinese suppliers will 

overlap with the corresponding factors related to context related factors and supply chain partner related 

factors”. The other categories developed relate to improving the situation of a supplier and therefore, are 

not a potential root cause for the existence of ZTs.  

These hypothesis will be tested by combining the developed root causes in research question 2 and the 

interrelationships in research question 3. 

RQ3: What are possible corrective and preventive actions, related to root causes, to prevent recurrence 
of Zero-Tolerances? 

The last research question explores the interrelationship of the factors developed in research question 2 

to serve as a framework to design effective measures to design corrective and preventive actions for ZTs 

and to serve as a framework for future research. In addition, the aim of the research is to be able to 

translate the findings into practical implications for focal firms on how they could implement the findings.  
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5 Data 
As this research is executed at Philips supplier sustainability department, the data used for this research 
is related to the Philips SSP program. This data is reflects a period from the beginning of 2016 until October 
2018. This research is explorative in nature and demands for a combination of quantitative and qualitative 
data and the data used is described below. Quantitative data is used to answer the first research question. 
First of all the definitions of ZTs are obtained by making use of the network of Philips. Since the definitions 
of ZTs from other companies are not available online, they had to be obtained by asking the right people 
within the organization of other industry players. Secondly, to answer the first research question reported 
data of the SSP program is used. This data comes in two different files, the ZT tracker and the SAQ 
workbooks. ZTs are only identified during a SA and the ZT tracker gives an overview of all the ZTs found 
per during site assessments. Together it gives a short description of the type of ZTs found, the actions 
related to solving the ZT, the target closure time and the related sustainability expert who discovered the 
ZT. This data set contains information of ZTs found from the beginning of 2016 until October 2018 and 
finds 77 ZTs at 56 suppliers from a population of 143 assessed suppliers. Since the data included in the ZT 
tracker is limited, the SAQ workbooks have been used as well. The SAQ workbooks contain the information 
with respect to the suppliers in the SSP program. This is a set of 255 suppliers until October 2018. These 
suppliers are all technology suppliers with processes including raw material extraction, plastic molding, 
component manufacturing, sub-assembly, metal stamping/plating, printed circuit board manufacturing 
and assembly, painting/coating, and final assembly. This datasheet includes the SAQ answers, 
sustainability scores, and time sequence of the data. The time sequence represents the years that a 
supplier is in the SSP program. Sequence 1 means that the supplier either filled in an SAQ or that it has a 
SA. Sequence 2 means that the supplier either filled in the SAQ for the second year or that in the second 
year the supplier had a SA. The same counts for sequence 3. Since the SSP program is running for 3 years, 
data related to sequences is only available for sequence 1 to 3. The SAQ workbooks contain information 
of 255 suppliers in sequence 1, 149 suppliers in sequence 2 and 21 suppliers in sequence 3.  
In order to bring together the right data, the data had to be preprocessed. This included combining all the 
individual, around 700, SAQ workbooks and extracting the relevant information for research question 1. 
Since this data is only used for reporting, the structure of the data is not designed for data analysis which 
made it a time consuming process. The data sources used contain information from the year 2016 to 
September 2018.  
 
Mixed methods 
For the second and the third research-question qualitative data sources have been used to develop a set 
of causes related to ZTs. People with experience in the field and who have witnessed actual ZT violations 
have been used as a data source. The set of potential root causes was developed by conducting four, one 
hour, in-depth interviews with four native Chinese sustainability experts. These experts are referred to as 
expert 1-4 in the report. The experts are native Chinese and deal with suppliers on a daily basis. The 
derived factors developed in the interviews are used as an input to create qualitative data by making use 
of a questionnaire. The experts used for these mixed methods all have between 4 and 20 years of relevant 
sustainability experience and are described in Table 3. The questionnaire developed is used as an input 
for the DEMATEL method explained in the method section and contains a set of 132 questions. Finding 
experts willing to fill in the questionnaire was quite a challenge due to the size of the questionnaire. The 
questionnaire is filled in by all five experts in Table 3. 
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Table 3: Expert informants for the interviews and questionnaire  
Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 

Role Senior 
Sustainability 
Manager 

China Corporate 
sustainability 
manager 

Supplier 
Sustainabilit
y Officer 

Sustainability 
Director 

Director 
Supplier 
Sustainabilit
y 

Nationality 
 

Chinese Chinese Chinese Chinese Dutch 

Years of 
experience  

20 13 10 18 9 

Company/ 
Location 

Philips Shanghai Philips Shanghai Philips 
Shanghai 

Philips 
Shanghai 

Philips 
Eindhoven 

Used for 
interviews 
/questionnair
e  

Interviews & 
Questionnaire 

Interviews & 
Questionnaire 

Interviews & 
Questionnaire 

Interviews & 
Questionnaire 

Questionnaire 
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6 Methodology 
This study is explorative in nature and makes use of different research methods to answer each research 

question. This section explains the methods related to each research question. 

6.1 Method used for research question 1 
Research question 1 makes use of a descriptive approach where existing data is used as an input. 
Regarding the first part of research question one, information of industry players is summarized and 
combined in a table to create an overview of the existing ZTs in industry. Together, the ZT tracker is used 
to create a casebook of what kind of ZTs have been detected over the years. This casebook is used to 
describe the definitions of the ZTs for research question 1. The second part of research question 1 is 
answered by making use of information by combining the ZT tracker and the SAQ workbooks. The 
following steps had to be taken manually in order to combine the two files: 

- Combine all SAQ workbooks available into one file where the first row indicates the corresponding 
factory name. The other rows represent all the data points available regarding the SAQ. This 
includes SAQ sustainability scores and all the answers to the SAQ questions. For each sequence 
(the number of times the supplier filled in the SAQ or had an SA) the supplier gets a new row 
including the SAQ data. 

- Then eight rows are imputed in the data sheet where the following information is imputed: 
o Does the supplier have a ZT in this sequence? This is indicated by a 0 if they do not have 

a ZT and a 1 if the supplier has a ZT. 
o How many ZTs does the supplier have in this sequence. Here an integer numerical value 

is imputed 
o The other five rows imputed relate to the five Zero-Tolerances defined by Philips. Here a 

binary number is imputed of 0 or 1 where 0 indicates no ZT and 1 indicates that there is a 
ZT.  

o The last row imputed relates to the solving time of a ZT in case a ZT is found. 
- Next, a new sheet is created in which a function is imputed counting the number of SAs per 

assessor, the number of ZTs found per assessor, the number of ZTs found per year per assessor, 
and the overall totals of the afore.  

Summary statistics are created by combining the information of the two files to create an overview of the 
distribution of ZTs over all the available data, in a time sequence from sequence 1 to sequence 3. The 
focus of research question 2 and 3 is determined after the descriptive analysis and is determined by 
looking at the frequency of the ZT occurrences, their developments over time in terms of occurrence and 
their solving times. This since the solving time can be seen as an indicator of the difficulty to solve an issue 
and therefore, the complexity of the issue. An interpretive impact score is created out of the frequency 
of the ZT to happen, the solving time and the number of people effected by the ZT. The number of people 
effected by a ZT is categorized as a low, medium and high number of poeple.  Taking these three indicators 
together serve as the decision criteria to decide the  focus of ZTs for research question 2 and 3.  

6.2 Method used for research question 2 
The purpose of research question 2 is to determine root causes for ZTs at suppliers. There are several 
methods to perform root cause analysis such as determining cause and effect diagrams (CED) by making 
use of focus groups or by drawing interrelationship diagrams out of information gathered from several 
data sources (A.M. Doggett, 2005). For this research the grounded theory approach is used as an 
inspiration to derive insights on “why?” suppliers have ZT violations in order to serve the goal research 
goal to develop a theory that might help explain the practice or to serve as a framework for future 
research. This qualitative method is chosen due to the explorative nature of the research and the 
complexity of the contextual situation of suppliers (J.W. Cresswell, 2007). The research makes use of 
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expert based in-depth interviews. These interviews make use of open questions and uses the five times 
why approach to ask open questions on a specific context in order to determine the root cause. The five 
times why approach states that if you ask “why?” at least five times that you are able to determine a 
possible root cause of a certain situation/issue (Pojasek, 2000). The interviews are done with sustainability 
experts working in Philips’ SSP team in China. During their work, they report findings on ZTs in the ZT 
tracker. To give guidance and relevance to the interviews two actual cases of ZTs found by the 
interviewees are selected as a narrative to focus the interview on. By selecting actual experiences of the 
interviewee the interviewee can refer its answers and thoughts to an actual situation instead thinking of 
generic answers to the questions. The interviews taken are structured in the following way: 

1. The interviewer thanks the interviewee for his/her valuable time and explains the added value of 
the conversation. A small introduction is given to the research and on what will be the purpose 
and structure of the interview in relation to the research. 

2. The interviewer introduced the interviewee to the first case selected and to the ZT corresponding 
to the case. The interviewer askes the interviewee to bring him to the situation he/she found in 
this case and asks the interviewee to describe the situation.  

3. The following steps is to gather insights in why the ZT happened in this actual case. Here the five 
times why approach was used to try to determine root causes of the ZT violation in the case. Here 
repeatedly is asked “why?”. Other guiding questions such as “can you elaborate further on that” 
and can you explain me why this situation occurred are used as guiding techniques to make the 
interviewee elaborate and explain more about the cause of the situation.  

4. In the second part of the interview the interviewee is introduced to the second case 
corresponding to another category of ZT and the same approach is used to create insights in the 
event.  

The corresponding interviews have been recorded, transcribed, and coded. The coding process started 
with an open coding process where factors are determined by looking at the frequency or the stated 
importance of a factor during the interview. These factors are reported on as causes in the research 
together with a description, the empirical indicators referring to the factors, an illustrative quote, a 
comparison if the factor is identified in the literature review, and the corresponding ZT for which the factor 
is relevant.  The individual coding schemes derived per interview have been combined in an aggregated 
coding scheme. This step is followed up by an axial coding step where factors are combined and selected 
as causes by asking three questions: 1)”do the factors overlap?” 2)”Is this factor really a cause or is it a 
symptom?” and 3)”can the factor be merged with another factor?”.  The final step of the interviews is the 
validating the factors. This validation is twofold. First, the developed causes are compared to literature. 
In specific, they are compared to the supply chain partner related factors and the context related factors 
in the literature. If factors from literature are missing, they are added to the list of factors derived out of 
the interviews. Factors not determined in the theoretical analysis are included as well. Secondly, the list 
is validated by the sustainability experts themselves. The developed factors are presented here to the 
interviewees and it is asked if they think if all the factors are inclusive causes for ZTs. 
 
The sustainability experts interviewed are used as a source of information since they are native Chinese 
and are working closely with supplier in order to help them improve on their sustainability level. This 
means that the results of the research are interpretive findings since the source of information is 
secondary and not coming primary from the supplier. The reason why this research did not perform any 
interviews at actual Chinese suppliers is twofold: 1) this study is explorative in nature and therefore it is 
used to create a sense of what is happening at suppliers. Sustainability experts working closely with 
suppliers have been selected since their willingness was high to participate in this research and their 
experience is seen as a useful tool to explore this field. 2) There is a large language barrier between 
suppliers and the researcher of this study. The sustainability experts can speak English well and so are 
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easy to communicate with for an exploratory stage of the interview. In this way the purpose of the 
research can be explained clear and no mixed feelings between the supplier and the focal firm can result 
out of the interviews.  
 

6.3 Method used for research question 3  
In order to design effective corrective and preventive actions, the importance and interrelationships of 

the determined causes are assessed. The interrelationships between the factors are determined by 

making use of the method Decision Making Trial and Evaluation Laboratory (DEMATEL). This method is a 

structural causal mapping approach which can be used to transform cognitive information into 

quantitative data. In this case it is used to derive root causes out of the factors determined by research 

question 2 and to confirm interdependencies among factors in order to solve complex problems (Si, You, 

Liu, & Zhang, 2018). DEMATEL is an expert based method used to determine causal relations and 

interdependencies between factors for solving complex and intertwined problems (Falatoonitoosi, 

Leman, Sorooshian, & Salimi, 2013). In this approach all factors are seen as causes and effects and the 

interrelationships between the factors can be made visual by creating a cause and effect diagram out of 

expert opinions in a structured way. For this approach raw data is gathered from expert’s opinions For 

this study, the data is gathered by making use of a 132 question questionnaire covering all the relations 

between the factors developed in research question 2. The 132 questions are asked to the five experts 

described in Table 3 in a later stage of the research than the interviews. This raw data is translated into a 

direct influenced matrix. This matrix is then normalized into a direct influence matrix. Then, all the 

information of the separate opinions is combined into a total relation matrix out of which a causal diagram 

can be derived. In the final step, the impact of each relationship can be determined. An illustration of the 

method is given in Figure 12. Since DEMATEL can be used to create insights in cause and effects of complex 

systems, it can be a helpful tool to derive root causes out of a large set of factors. Causes with the highest 

importance can be derived out of the factors with the highest “prominence”. The prominence can be 

derived out of the total relation matrix and is elaborated on further on.  

  

Figure 12: illustration of the DEMATEL steps (Falatoonitoosi et al., 2013) 

The DEMATEL method uses linguistic data as a source and is translated into a relation matrix by making 
use of 5 steps (Si et al., 2018): 
step 1. Make the direct-influence matrix using a linguistic scale. Here the vagueness of interpretation of 

the relation between factors is translated into a scale of “no influence”, “Low influence”, “High 
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influence”, “Very High influence”. The expert is asked to give a pair wise comparison between two 
factors aij. These linguistic scale corresponds with an integer number of which:  
0= no influence 
1= low influence 
2= high influence 
3= very high influence 
For the DEMATEL analysis there are H experts and n factors to be assessed. After the 
interrelationships are given by the experts the n x n average matrix A (direct-influence matrix) and 
can be determined by using the formula 1. 

𝐴: [𝑎𝑖𝑗]𝑛x𝑛 =
1

𝐻
∑ [𝑥𝑖𝑗

𝑘 ]𝑛x𝑛
𝐻
𝐾=1  (1) 

 
step 2. Normalize the direct relation matrix. This can be done by normalizing the A by a normalized initial 

direct relation matrix D (formula 3). D can be determined out of S (formula 2). This normalization 
results in a matrix which holds only values between 0:1 

𝑆 = max{𝑚𝑎𝑥∑ 𝑎𝑖𝑗,𝑚𝑎𝑥∑ 𝑎𝑖𝑗}(2)
𝑛

𝑖=1

𝑛

𝑗=1
 

 

𝐷 =
𝐴

𝑆
 (3) 

The total direct effects of i can be derived from the sum of each row i of matrix. The same counts 
for the sum of each column j of matrix A.  

step 3. The third step is the production of a total relation matrix (T). In this step the total effect of each 
factors is determined by combining the direct and the indirect (mediating) effect. In this step a 
continues reduction of the mediating-indirect effect is done by making use of formula 4. The total 
influence matrix can be derived: 

𝑇𝑛x𝑛 = 𝐷(𝐼 − 𝐷)−1(4) 
Where I= identity matrix 
Together, in this step the threshold value is determined to identify which factors have a relevant 
influence and which have not. Creating this threshold value is normally done by making use of 
expert opinions which is a highly time consuming approach  (Li & Tzeng, 2009). In this research 
the threshold (ø) value to filter out less relevant factor is determined by adding up the standard 
deviation of T with the mean of T. 

step 4. Calculate the total effects of the factors. This total effect is a combination of direct and indirect 
effects and can be calculated by taking the sum of the rows and columns of the total relation 
matrix T. These are calculated according to formula 5 and formula 6. Here [𝑟𝑖]𝑛x1 represents the 
sum of the total direct and indirect effects of factor I to factor j-1,2,..,n and [𝑐𝑗]1x𝑛 represents the 

total effects vice versa.  

[𝑟𝑖]𝑛x1 = (∑ 𝑡𝑖𝑗)
𝑛

𝑗=1 𝑛x1

(5) 

[𝑐𝑗]1x𝑛 = (∑ 𝑡𝑖𝑗)
𝑛

𝑗=1 1xn

(6) 

 
step 5. In the fifth step the prominence is calculated. The prominence represents the degree of 

importance of a factor and can be calculated by the sum of (ri+ci). Also the relation can be 
calculated by the difference (ri-ci). The relations represents the net effect that the factor i has on 
the total system. When the difference is positive, the factor is a net causer and when the 
difference is negative, the factor is a net receiver. 
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Out of the data created by DEMATEL the relations between the factors can be determined together with 
the prominence. By making use of these two measures the actual net causes (root causes) and net 
receivers (effects) and their interdependencies can be determined. These values can be plotted in a 
diagram with on the x axis the prominence, and on the y axis the net effect. By making use of this 
technique the relevance and function of the factors can be observed in one graph. In this graph, a vertical 
line is imputed representing the mean value of the prominence of all factors. This line divides the graph 
into four quartiles. These four quartiles mean the following with respect to change approaches: 

- Quartile 1, Core factors: Core factors represent net causers with a high prominence which means 
they have a high influence on the system. Translating this into improvement means that changing 
core factors results into large impacts on the system 

- Quartile 2, Driving forces: Driving forces represent net causers with a relative low prominence. 
This means that they do effect other factors and are not influenced by other factors. In terms of 
improvement this means that influencing these factors can drive effective change.  

- Quartile 3, Independent factors: Independent factors are represented by negative net effects and 
are therefore effects. However, their prominence is low and together, their function in the system 
is low. Dedicating resources do changing these factors is not recommended for effective change 
since these factors are limitedly explained by the model 

- Quartile 4, influenced factors: The influenced factors have a negative net effect which means they 
are effected by the system. Together they have a relatively large prominence which means they 
play an important role in the system. Influenced factors are the main effect of the system and can 
be seen as the result of the system. 
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7 Results of research question 1 
Since Philips is used as a case study in this research and the data used for this section comes from their 

definition of ZTs, it is good to validate the ZTs defined by Philips with the ZTs defined by other companies 

and industries. In order to get information of ZTs, first an internet search was done. This internet search 

resulted in limited findings since companies differ in their definition of dividing non-compliances. 

Together, not much information of supplier violations is published openly online, especially not on 

suppliers with major violations. Since many focal firms use standard codes of conducts created by business 

alliances, these standard codes were compared as well. However, also these codes did not report on how 

ZTs are defined. An explanation for this result might be found in the definition of Zero-tolerance by the 

oxford dictionary as “A policy which imposes strict punishment for infractions of a stated rule, with the 

intention of eliminating undesirable conduct” (Oxford Dictionaries, n.d.). This definition shows that ZTs 

are often punishment related and when adopted in a policy, might be legally binding. Industry players are 

careful about publishing their definitions of ZTs since the inclusive risk legal issues.  

7.1 The definitions of industry 
Since not much information could be gathered online, the network of Philips was used to create insights. 

This resulted into six responses with sets of ZTs. The names of the associated firms are not reported on 

since they do not want to make the information public available.  

The companies used different definitions for the concept of ZTs namely Zero-Tolerance, Critical alerts, 

Critical violations, Core violations, major violations, severe violations, and priority items. This report uses 

the definition ZTs while referring to major violations since Philips is used as a case. The different categories 

of ZTs are summarized in Table 4 and the full explanation is put into appendix I. The different definitions 

show that ZTs relate to serious violations of social and environmental compliance.  

Table 4 shows the different types of ZTs defined by industry. Comparing the defined ZTs by the industry 

player’s shows that ZTs are often a set of defined violations to which no tolerance is given while violated. 

Table 4 shows that there are differences in the different ZTs per company. Benchmarking the ZTs defined 

for the Philips SSP program show that the ZTs defined by Philips are rather inclusive.  Although nearly all 

the industry players are using different definitions, the topics related to ZTs used by Philips are covering 

all the topics defined by other industry players. Since the ZT topics of Philips are inclusive, the basis of the 

data gathered in the SSP program reflects what others are doing in industry as well. The different types 

of ZTs is elaborated on in the following section. 
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Table 4: Overview of Zero-Tolerance categories defined in industry. A-F represents different industry players 

  Philips A B C D E F 

1  Fake or falsified records 
(structural)/ Integrity Issue 

Labor: 
-Physical abuse 
-Underage, 
debt-bonded, 
or forced labor 

Minimum age Child labor Bribary and 
corruption 

Prison labor Forced or debt bonded 
labor 

2  Child and/or forced labor 
(structural) 

Falsification of 
information or 
obstruction of 
audit coaching, 
retaliating, 
bribery (Ethics) 

Juvinile Workers Excessive unpaid 
overtime 

Retaliation of 
persons wishing 
to raise 
concerns 

Serious, life-
threating health 
and safety 
conditions 

Young workers 

3  Immediate threat to the 
environment (environmental 
pollution) 

Issues posing 
immediate threat 
to life or safety 
(Health and 
safety) 

Forced Labor Building/structural 
concerns 

Land grabbing 
within the 
supply chain 

Repeated or 
systematic 
abuse 

Remuneration 

4  Immediate threat to workers 
(Unsafe working conditions) 

Significant 
impacts or 
pollution to 
environment 
(Environment) 

Transparency    Worker 
harassment/discrimination 

5  Workers monthly income 
(Remuneration) 

 Denied Access    Unsafe working conditions 

6    Improper influence    Environmental pollution 

7    Harassment/abuse/discrimination     

8    Excessive working hours     

9    Days of rest     

10    Minimum Wage     

11    Non-Payment     

12    Emergency Exits     

13    Unsafe conditions     
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7.1.1 Fake or falsified records (structural) / Integrity issues 
The ZT of fake and falsified records is reported as an integrity issue in the database of Philips. A ZT is 

reported as such when the supplier has a system or structural way of preparing fake or falsified records, 

including copying the records from different channels. In addition, this ZT includes the act of bribery, 

corruption, extortion and embezzlement. When looking at the ZT database, two main categories of this 

ZT stand out. The first one is reported as falsified records. Such a ZT is often reported when a supplier 

copies procedures from other suppliers while claiming it is theirs. Together, falsifying working hours to 

show the assessors that their workers working according the regulations of working hours and get the 

right payment is a common practice. The second category within this ZT is hiding information during a SA. 

This category is reported on less than falsified records but states cases that suppliers do not show some 

parts of the factory. In one case the supplier had locked a room where workers were working in order to 

hide the production in the room. Later the supplier did show the room and unsafe working conditions 

were found. 

7.1.2 Child or forced labor 
Child or forced labor is defined to any person employed under the age of 15 (or 14 where the law of the 

country permits), or under the age for completing compulsory education (in china this is eight years), or 

under the minimum age for employment in the country, whichever is greatest. The use of legitimate 

workplace apprenticeship programs, which comply with all laws and regulations, is supported. Workers 

under the age of 18 should not perform hazardous work and may be restricted from night work with 

consideration given to educational needs. Whenever a child worker was found during a SA, the child 

worker came in with a fake ID, or a borrowed ID card. In China there is no ID verification system available 

which can validate an ID card and it is therefore difficult to check ID cards in factories (Z. Zhang, personal 

communication, November 11, 2018). Therefore, it is difficult to for a factory to check if a new employee 

is above the legal working age. Although the supplier cannot check the ID card, underage labor is found 

during SAs. When during a SA a worker is spotted who looks young, the assessor does the following: First 

the assessor asks for the “animal” of a child. In China people have an animal which represents the year in 

which they were born. Then the home address and the ID card number of the child is asked for. Then the 

ID card register of the supplier is checked in order to validate the “animal” and the home address of the 

worker. Afterwards the age is checked by asking the parents of the worker for the age of the worker (S. 

Wang, October 23, 2018).  

7.1.3 Immediate threat to the environment (environmental pollution) 
Immediate threats to the environment are defined as violations of regulatory requirements and those 

that create a direct environmental threat. This can be identified when no evidence can be provided to 

prove that the supplier is compliant with the regulatory requirements. Regulatory violations are often 

identified by governments or NGO’s. In China, the Institute of Public and Environmental affairs (IPE) is 

such an organization. The ZT database shows that issues regarding this ZT are often reported regarding 

hazardous waste, and IPE violations. Often waste air/water is not treated before discharge which creates 

direct environmental pollution. Another issue which is reported on is that the waste materials are not 

categorized, and therefore not collected by the right vendor. 
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7.1.4 Unsafe working conditions 
Unsafe working conditions are defined as the existence of immediate threat to workers. The ZT database 

shows that most ZTs in unsafe working conditions are reported when no occupational health and safety 

check (OHC) is done on a regular bases, when there are risks in the construction of the building or safety-

risks regarding machinery, or when there are fire safety related issues. The OHC check is often referred to 

in combination with operations including high noise or working with hazardous materials. Workers should 

be checked before employment and during employment in order to detect effects of working conditions 

on health.  

7.1.5 Remuneration 
Remuneration is referred to when salaries do not meet the minimum regulatory standards of the country. 

A salary should converge for regular and overtime hours, tax deductions, and social insurance. 

Remuneration is reported on when this requirement is structurally not met. In the ZT database, most 

issues report on overtime payment issues. Here the salary is often lower than the minimum wage since 

the overtime hours are not paid for. Another issue reported on is that workers are paid by piece rate and 

therefore are not meeting the minimum salary. Instead of bonus structures after meeting a certain 

threshold, Chinese factories often pay by piece. This holds that workers starting on a new job are being 

paid less since they are less skilled in the work.  

7.2 The occurrence of ZTs 
In this section, an overview of the occurrence of ZTs is derived out of the data. First, an insight is given in 

how suppliers with a ZT score in the data with respect to the SSP program. Second, an overview is given 

on the overall occurrence of ZTs in each sequence of the SSP program. A sequence represents the number 

of years a supplier is part of the SSP program. Each year either an SAQ is filled in by the supplier or an SA 

is done at the suppliers site. Lastly, the occurrence ZTs in time sequence is show followed up by an 

overview of the ZT solving times and an overview of ZTs found per assessor.  

Table 5 gives an insight in how the suppliers score when assessed in the SSP program. The SSP program 

scores a supplier by how they score according to themselves via a self-assessment questionnaire and a 

validated score which is derived via either a desk validation of the SAQ or via an on-site assessment. Table 

5 shows little variation in how suppliers score according to their sustainability score. The SAQ only varies 

1.7 percent points. The validated score shows a somewhat larger variation of 7.1 percent points. In 

addition, the standard deviations are high. These results indicate that out of only the SAQ score and 

validated score, no conclusions can be drawn related to ZTs. A data driven approach that is only looking 

at test scores does not give clues to whether a supplier has a ZT or not.  

Table 5: Sustainability scores for suppliers with and without ZT violations 

 Self-assessment sustainability 
score (SAQ) 

Validated sustainability score 

Suppliers with ZT 72.7% (SD: 16.7) 42.4% (SD: 19.1) 

Suppliers without a ZT 74.4% (SD: 19.7) 49.5% (SD: 16.4) 

 

Table 6 gives an overview of the overall ZT data. Since the SSP program is relatively short running, the 

largest part of the assessed suppliers are sequence 1 suppliers. It can be seen that overall, the number of 

suppliers with a ZT decreases the longer a supplier is part of the SSP program. However, only limited data 
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is available for suppliers in the third sequence of the SSP program. The suppliers in sequence three are 

suppliers being in the SSP program since the start of the program in 2015. These suppliers have been 

selected to be in the SSP program since they were expected to be performing inadequately and so the 

suppliers that are now in sequence 3 do not represent the whole population of suppliers. The data also 

shows that the number of ZTs found is larger than the number of suppliers with a ZT. This indicates that 

on average, if a supplier has a ZT, more than 1 ZT is discovered.  

Table 6: Total number of Zero-Tolerances found per sequence 

 
#Site 
assessments 

#Zero-Tolerances 
found 

# Suppliers with Zero-
Tolerances 

% Of assessed 
suppliers with a 
Zero-Tolerance 

Sequence 1 84 53 39 46% 

Sequence 2 49 22 16 33% 

Sequence 3 9 2 2 22% 

 

Figure 13 gives an overview of the share in which the ZTs occur. The pie chart in Figure 13 is created by 

making use of the cumulative data so including all sequences over all the years. This pie chart shows that 

over the whole period of the SSP program, unsafe working conditions are detected most often. Integrity 

issues, environmental pollution, and remuneration are taking near equal share and overall, child labor is 

the least occurring ZT. However, time sequences are not included in this chart. Including time sequences 

is relevant since the first year of the SSP program was new for both the suppliers and the supplier 

sustainability team in China. Due to this reason, there might be different results in the years following 

2016.  
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Figure 13: The distribution of Zero-Tolerances by combining all the years (2016-2018) and all the sequences 

In Figure 14, an overview of ZTs found per time sequence is given by making use of a bar chart. This figure 

shows per ZT per year how much they occur. This graph shows the development of the ZTs found over 

the three years of the SSP program. The share of unsafe working conditions seems to appear more over 

time relative to the other ZTs. Together, the share of environmental pollution related issues seems to 

grow as well. Remarkable is that in 2018, no ZTs are found related to Integrity issues. The reason for this 

phenomenon can only be hypothesized. A possible explanation could be that the suppliers became more 

honest since they had to get used to the new approach of the SSP program. Another possible explanation 

could be that the focus of the assessors shifted towards other areas. “A notation of a ZT is only made for 

severe violations, the severity of a ZT is an interpretation of the situation by the assessor” (Z. Zhang, 

Personal interview, December 5th, 2018). Alternatively, it could even be that the supplier got less honest 

and became better in hiding integrity issues (D. McNeill & E. Angyalne Meleg, October 10, 2018). This 

could be a consequence of the fact that an indication for a ZT might be experienced by a pass/fail result 

of a SA for a supplier. If this is true, a SA is not much different from an audit which could create incentives 

for suppliers to hide information. Another explanation could be that the assessment team in China 

selected different kind of suppliers in 2017 and 2018 in comparison to 2016 to assess. A final explanation 

was given during an SSP Team meeting where it was stated that an integrity issue ZT is dropped when a 

supplier takes direct action and shows honesty right after the ZT is detected. This is done in order to 

encourage honesty of the supplier. 

Unsafe working 
condition

30%

Integrity issue
24%

Environmental 
pollution

23%

Remuneration
19%

Child or forced 
labor

4%



Results of research question 1 
 

41 
 

 

Figure 14: The share of ZTs found per category over time (assessments of suppliers in sequence 1, 2, 3 of the SSP program 
accumulated) 

In addition to a time sequence, the development of ZT findings per sequence is relevant. This gives an 

insight in which ZTs occur once a supplier is shorter or longer in the SSP program. In addition, it gives an 

indication of which ZTs are more difficult to solve or the effectiveness of the program with respect to 

certain ZTs.  Figure 15 gives an overview of the ZTs found per year with respect to sequence 1. In general, 

the same development in ZT findings can be seen as in the overall overview given in Figure 14. Overall, 

the ZT findings related to the categories remuneration, integrity issues and child or forced labor are 

decreasing over time. Findings related to environmental pollution stay stable over the three years. Unsafe 

working conditions seem to grow over time for the suppliers assessed in sequence 1. In 2018 73% of the 

ZTs found at sequence one suppliers were due to unsafe working conditions. The high amount of violations 

in unsafe working conditions is also identified by literature (R. M. Locke et al., 2007).  

 

Figure 15: The share of ZTs found per category over time in sequence 1 
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Figure 16 gives an overview of the ZTs found in sequence 2 suppliers. This graph is relevant to indicate 

which ZTs occur once suppliers are participating in the SSP program for the second year. No sequence 2 

data is available for 2016 since there were no suppliers in sequence 2 of the SSP program yet since the 

SSP program only started in 2016. Integrity issues take a large share of the ZT findings in 2017. However, 

this decreased to no ZT findings related to integrity issues in 2018. This might be explained by the afore 

mentioned reasons.  In comparison to 2017, 2018 has a relative large sample size. Unsafe working 

conditions and environmental pollution are found the most during the SAs in 2018.  

  

Figure 16: The share of ZTs found per category over time in sequence 2 

The time sequences of ZTs found from year 2016 until 2018 all show that the integrity issues seem to 

occur less over time and that the share of unsafe working conditions and environmental pollution is 

growing over time. Data related to sequence 3 suppliers could support this argument. However, only nine 

SAs have been done at sequence 3 and they all took place in 2019. Therefore, it is not possible to create 

a time sequence overview. Within the nine assessed sequence 3 suppliers in 2018, unsafe working 

conditions have been identified at two suppliers.  

SAs are performed by sustainability experts which means that the decision to assign a ZT at a supplier is 

highly interpretative. There is no standard way of assessing if a violation of a supplier is a ZT or not and it 

is up to the assessor to define if the violation should be marked as a ZT or not (Z.Zhang, 2018). Since the 

notation of a ZT at a supplier is highly interpretative, the percentage of ZTs found might be influenced as 

well by the number of SAs performed by a specific assessor. Figure 17 creates an overview of the ZTs 

found per assessor. The percentage represents the percentage of ZTs found per category out of the total 

number of SAs per assessor. It can be seen that ZTs found per assessor are not distributed equally. This 

could be caused by the type of supplier the assessor visits, or it could be caused by an interpretive bias of 

the assessors. In that case the number of ZTs found in total could be determined by the number of SAs an 
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assessor does. 

 

Figure 17: The share of ZTs found out of the total number of Site Assessments per assessor 

Another interesting point to look at in the data is the distribution of the closure times of ZTs. A closure 

time is the time from a ZT detection until the ZT is solved. The closure time of a ZT can be an indication of 

the ease of solving the issue. In the case of child or forced labor, the corrective measures might be simpler 

than solving environmental pollution since the processes to solve the issue might be different.   

 

 

Figure 18: Closure times of the ZTs 
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Although there is no clear consensus of the boundary conditions of a ZT within industry and the 

identification of ZTs is a manual process and depends on the interpretation of the assessor the first part 

of research question 1 “What are ZTs and how are they defined in industry?” can be answered with the 

statement that a ZT is a structural social- or environmental compliance violation that is marked as being 

not tolerated by the focal firm. Within the concept of ZTs focal firms define several categories of ZTs which 

can be summarized by the topics: 1) Environmental pollution, 2) Child and or forced labor, 3) Integrity 

issues, 4) Unsafe working conditions, and 5) Remuneration. The second part of the research question 

refers to which category of ZTs occurs the most. Answering this question is complex since there is only 

limited data available related to ZTs. Together, the SSP program is a new approach in which the 

procedures are not set and change over time. This includes that the criteria for reporting on ZTs changed 

over time as well. An example of such a change came forth out of an SSP team meeting where it was 

stated that integrity issues should not be reported once a supplier decides to solve the issue right away 

(Baren, 2018). The afore mentioned issue is tackled interoperating the impact a ZT has as described in the 

methodology. The data shows that over time the integrity issues are reported less frequent and that 

environmental pollution and unsafe working conditions are being reported more frequently. In addition, 

these two ZTs are present as well sequence 2 and unsafe working conditions are reported on in sequence 

3 as well. The ZT solving time gives an indication that environmental pollution takes long to solve. 

Together, the high presence of ZTs related to environmental pollution and unsafe working conditions in 

the second sequence gives an indication that ZTs in these categories either reoccur or evolve over time. 

In addition, environmental pollution has impact on a high number of people as well as unsafe working 

conditions. This since environmental pollution has a global impact and unsafe working conditions relate 

to the whole factory workforce. Combining these findings results in the conclusion that over time, 

environmental pollution and unsafe working conditions are occurring the most and have the highest 

impact. Therefore, the focus of the following research question will be on the ZTs environmental pollution 

and unsafe working conditions. 

 

8 Results of research question 2 
As described in the research methodology, in-depth interviews are conducted to derive root causes 

related to ZTs. In the previous section, an overview is given of the occurrence of the different ZTs and the 

conclusion was drawn that over time, unsafe working conditions and environmental pollution are ZT 

categories occurring and recurring the most. Therefore, the root cause analysis of this section is focused 

on the ZTs unsafe working conditions and environmental pollution. This section gives an overview of the 

final set of developed causes out of the interviews. During the interviews it became clear that the factors 

influencing the ZTs environmental pollution and health and safety were overlapping and that the 

sustainability experts referred to the violations as Environment, Health & Safety (EHS) violations. In 

addition, the responsibility for integrating and ensuring EHS measures in factories is often done by the 

same manager or EHS team.  

The coding of the interviews resulted into 21 factors related to sustainability adoption (Table 15, appendix 

IV). The interview transcripts and individual coding schemes are available in appendix III. The 21 factors 

derived out of the interviews included some overlapping factors. Since there was overlap in the 21 derived 
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factors, they were reduced to 16 factors related to ZT violation (Table 16, appendix IV). A final reduction 

of causes was done by applying the axial coding steps described in the methodology. This resulted in a 

final set of 12 causes related to EHS related ZT violations Table 7. The final set of factors have been showed 

to experts which stated that the factors are inclusive and clear. “I think you do develop good factors that 

better describes the impact on supplier sustainability adoption. Good!” (D.Zhang, 2019). 
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Table 7: Final set of factors related to EHS ZTs 

Category Number Factors Description Literature Interviews 

Supply 
chain 
partner 
related 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C1 
 

Competences and 
capability to comply 
 

This relates to the knowledge and 
equipment available within the 
organization to prevent EHS related 
Zero-Tolerances 
 

x 
 

x 
 

C2 
Awareness of 
management and 
employees 

A measure on how aware the 
supplier is with respect to 
sustainability and the risks related to 
EHS Zero-Tolerances. This also relates 
to the risk perception of the 
likelihood that disasters will happen 
as a consequence of ZT violations 

x x 

C3 
Top management 
commitment and 
support 

This is a measure on the commitment 
and support of the top management 
of a factory with respect to EHS 
measures 

x x 

C4 
Financial 
performance of the 
supplier 

This relates to the profitability of a 
factory 

x x 

C5 

Management-
Employee 
relationship 
 

This is a measure on the involvement 
of employees in processes and in the 
level of trust the employees have in 
management. Together it is also a 
measure of the trust of management 
in their employees 
 

x 
 

 
 

C6 
 

Employee Job 
Satisfaction 

A measure on how satisfied the 
workers (employees) are with their 
job 

x x 

C7 Factory Size 

This is a measure on the size of a 
factory. This can be determined out 
of the number of employees or the 
number of production sites 

 x 

C8 
Priorities of the 
supplier to dedicate 
resources on EHS 

A measure on how the supplier 
prioritizes the importance of EHS and 
the allocation of resources such as 
time, effort, and money.  

 x 

C9 
 

Nationality of the 
factory owner 

A measure of the nationality of the 
factory owner/management. 
(Chinese owned, foreign invested, 
state owned, etc) 

 
 
 

x 
 

 
 
 
 

C10 
Development of the 
region 
 

This relates to the demographic 
development of the region in which 
the factory operates. This relates to 
the economic development of the 

 x 
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Context 
related 
factors 
 

region, the development of 
infrastructure etc. 

C11 

Stakeholder 
pressures and law 
enforcement 
(regulatory 
incentives, NGO 
pressures, customer 
demands) 
 

This is a measure on how strict the 
regulatory and NGO pressures are 
enforced in the region in which the 
supplier operates. Together, the 
consequences related to EHS 
violations are included.  

x x 

C12 
 

Unhealthy economic 
environment of the 
region where near 
term profits are 
limited 
 

A measure on the competitiveness of 
the market or the industry in which 
the supplier operated 
  

x x 
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9 Results of research question 3 
Twelve potential root causes for EHS ZTs have been identified by research question 2. In this section, the 

importance (prominence) of each of the twelve causes are identified in combination with their 

relationships by making use of DEMATEL. The results of the DEMATEL analysis are discussed first and then 

the implications of these results are discussed in order to create a sense on how possible preventive and 

corrective actions can be designed to prevent recurrence of EHS ZTs. 

9.1 DEMATEL 
Appendix V includes all the individual responses used as an input for DEMATEL. Appendix V Table 17 to 

Table 21 include the direct influence tables of expert 1 to 5 respectively, Table 23 to Table 26 show total 

relationship matrixes for expert 1 to 5 respectively. Below an overview of the overall determined cause 

and effects is given first and secondly, an overview of the aggregated results including the interrelations 

of the effects.   

The results of the DEMATEL analysis show two clusters, a net cause cluster and a net effect cluster. The 

identified net causes are mainly influencing other factors in the system and the identified effects are 

mostly effected by other factors in the system. This does not mean that they are just causes or just effects, 

it just shows the net effect in the overall system. Table 8 gives an overview of the net causes and net effect 

determined by the five experts and the aggregated results of the five experts. With respect to the net 

causes, C9 “Development of the region” and C4 “Financial performance of the supplier” are identified as 

net causes by four of the five experts. These net causes are not identified by expert 4. With respect to the 

net effects, C1 “Competences and capabilities to comply”, C6 “employee job satisfaction”, C8 “Priorities of 

the supplier to dedicate resources on EHS”, C2 “Awareness of management and employees”, and C5 

“Management-Employee relation” are identified as net effects by four of the five experts. This information 

gives a first glance on which factors are causes and which are effects in the interrelationship of the 

identified causes.  

Table 8: The allocation of causes in net cause and net effect cluster 

Expert Net cause Net effect 

1 C9,C12,C11,C10,C4,C7 C1,C6,C8,C2,C5 

2 C9,C4,C1,C2,C7 C12,C11,C8,C10,C6,C3,C5 

3 C9,C4,C3,C11 C8,C5,C1,C6,C2,C7,C10,C12 

4 C7,C12,C4,C9,C6 C3,C1,C8,C2,C11,C5 

AGGREGATED C9,C4,C12,C7,C10 C1,C8,C6,C2,C3,C11 

 

As described in the methodology, next to the net cause and effect, DEMATEL results in a prominence score 

which shows the importance of a factor in a system. The prominence score gives an overview of the overall 

importance of a factor in a system since represents the sum of the effect on other factors, and the effect 

received from other factors. Table 9 gives an overview of the top 3 most prominent causes in the system, 

the top 3 net causes and the top 3 net effects identified by the individual experts. This table shows that 

for all the experts, factors C3 “Top management commitment and support” and C8 “Priorities of the 
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supplier to dedicate resources on EHS” are defined as the most prominent factors. Here C8 is defined as a 

top 3 net effect by four of the five experts. C3 is defined as a top 3 net cause in two out of five cases and 

as a top 3 net effect in one of the five cases. A high prominence relates to an important function within 

the set of factors where since C3 is both determined to be an effect and a cause, its role might be a 

mediating role. To create a better insight in the interdependencies and the role of the factors, the 

aggregated relationships are analyzed next.  

Table 9: An overview of the top 3 most prominent causes, net causes, and net effect 

Expert Prominence  Net cause Net effect 

1 C8,C4,C3 C9,C12,C11 C1,C6,C8 

2 C8,C3,C12 C9,C4,C1 C12,C11,C8 

3 C12,C1,C3 C9,C4,C3 C8,C5,C1 

4 C11,C8,C3 C5,C8,C3 C11,C5,C4 

5 C3,C8,C2 C7,C12,C4 C3,C1,C8 

AGGREGATED C3,C8,C11 C9,C4,C12 C1,C8,C2 

 

The aggregated total relationship matrix is displayed in Table 10. The underlined values relate to values 

that are above the determined threshold value and represent significant relations. This table shows that 

some factors only have a significant effect on others (C4, C9, C12), some factors only receive a significant 

effect (C1), and some factors show significant effects on others and also receive significant effects 

(C2,C3,C11,C8). In addition, there are factors that do not receive and give any significant effect on others 

factors (C5, C6, C7, C10) and so, they do not play a role in the system. This means that these four factors 

are not explained by the system.  

A visualization of the importance and the effects of the factors is displayed in Figure 19. Here the net 

effect of the factors is plotted on the y axis and the prominence is plotted on the x axis. A vertical line 

representing the mean prominence is dividing the plot into four quartiles explained in the method. The 

green values in Figure 19 indicate the significant factors in the system. Insignificant factors are outlined in 

red. Factors C2, C11, C1, C3 & C8 are influenced factors and can be seen results of the system. Here C3 

and C8 show a high prominence which makes them likely to be mediating factors being influenced and 

putting influence on other factors. C4 is the only factor in the core factor zone indicating that it is the most 

important cause in the system which is not effected by any other factor in the system. Together C9 and 

C12 are driving factors which are also not influenced by other factors in the system. The information of 

the aggregated total relationship matrix Table 10 and the prominence-net effect plot (Figure 19) together 

are used as an input to determine the cause and effect diagram presented in Figure 20. The cause and 

effect diagram gives a clear overview of the interrelationships between the factors. 
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Table 10: Aggregated total relationship matrix, underlined values are above threshold values and identify significant relations. 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 [ri]nx1  

C1: Competences and 
capabilities to comply 

X 0.029 0.023 0.019 0.015 0.018 0.011 0.027 0.001 0.009 0.022 0.014 0.188 

C2: Awareness of 
management and employees 

0.035 X 0.027 0.015 0.016 0.022 0.011 0.039 0.001 0.014 0.026 0.012 0.219 

C3: Top management 
commitment and support 

0.051 0.048 X 0.019 0.018 0.027 0.015 0.047 0.001 0.011 0.032 0.018 0.288 

C4: Financial performance of 
the supplier 

0.040 0.023 0.047 X 0.013 0.028 0.030 0.045 0.001 0.025 0.030 0.025 0.308 

C5: Management-Employee 
relationship 

0.016 0.012 0.010 0.013 X 0.030 0.010 0.021 0.001 0.010 0.014 0.010 0.148 

C6: Employee job satisfaction  0.016 0.018 0.015 0.015 0.021 X 0.008 0.019 0.001 0.010 0.015 0.010 0.149 

C7: Factory Size 0.028 0.023 0.027 0.012 0.009 0.019 X 0.028 0.002 0.022 0.026 0.017 0.214 

C8: Priorities of the supplier 
to dedicate resources on EHS 

0.046 0.039 0.040 0.019 0.017 0.023 0.014 X 0.001 0.015 0.031 0.015 0.262 

C9: Ownership 0.027 0.029 0.038 0.019 0.017 0.021 0.018 0.035 X 0.022 0.032 0.018 0.278 

C10: Development of the 
region 

0.021 0.023 0.027 0.020 0.007 0.013 0.016 0.028 0.001 X 0.029 0.019 0.204 

C11: Stakeholder pressures 
and law enforcements 

0.034 0.029 0.041 0.019 0.010 0.020 0.012 0.034 0.004 0.030 X 0.021 0.253 

C12: Unhealthy economic 
environment where near 
term profits are limited 

0.026 0.018 0.032 0.027 0.012 0.023 0.019 0.034 0.001 0.027 0.027 X 0.245 

[cj]1xn 0.339 0.292 0.329 0.198 0.154 0.244 0.164 0.359 0.017 0.197 0.286 0.179 
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Figure 19: Prominence - net effect plot. Green represents significant effects and red represents factors not explained by the 
system 
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Figure 20: Cause and effect diagram determined by the DEMATEL analysis 

The cause and effect diagram resulting from the DEMATEL analysis is visualized in Figure 20. In this cause 

and effect diagram, all significant relations are displayed and the insignificant relations are left out of 

scope. Financial performance of the supplier (C4), operating in an unhealthy economic environment 

where near term profits are low (C12), and the nationality of the factory owner (C9) are factors not 

influenced by any other factors in the system are identified as the root causes in the system. Out of these 

root causes, the financial performance of the supplier (C4) is the most prominent factor in the system and 

therefore the most influential factor in the system. Competences and capabilities of the supplier to comply 

(C1) is determined as the final effect of the system. The factor competences and capabilities to comply 

does not influence any other factors in the system and is therefore a resulting factor of the system. Top 

management commitment and support (C3) and the priorities of the supplier to dedicate resources on 

EHS (C8) show a high prominence in the system and these can be called “Gatekeeping” factors. They show 

a mediating role, mediating the effect of the financial performance of the supplier on the competences 

and capabilities to comply of the supplier. The nationality of the factory owner (C9) has an effect on top 

management commitment and support (C3) and on stakeholder pressures and law enforcements (C11). 

However, the stakeholder pressures and law enforcements are influenced by the nationality of the factory 

owner and on itself mediating the effect of the nationality of the factory owner on top management 

commitment and support. Another phenomena which derived from the cause and effect diagram is that 

some factors are correlated and influencing each other. This holds for the priorities of the supplier (C8) 

and top management support (C3), the priorities of the supplier to dedicate resources on EHS (C8) and 

the awareness of management and employees (C2), and priorities of the supplier to dedicate resources 
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on EHS (C8) and the stakeholder pressures and law enforcement (C2). The results show that the financial 

performance of the supplier (C4) is the most influencing cause on the system and the competences and 

capabilities of the supplier to comply (C1) is the effect of the system. This finding corresponds with the 

CSR development models identified theory and as hypothesized, causes for ZTs can be traced back to 

financial motives. Companies first have to take care of their financial responsibility before they can grow 

in their sustainability maturity.  

The management-employee relationship (C5), Employee job satisfaction (C6), Factory Size (C7), and the 

development of the region (C10) are not significantly explaining and are not significantly explained by the 

system. However, they have been opted as causes by either the interviews, the literature or both. The 

finding of these factors not being significant could either mean that they are explained or explain other 

factors not included in the system, or that they just do not have an effect. In addition, the DEMATEL 

analysis is done by input of four native Chinese sustainability experts and one Dutch sustainability expert. 

It might show an insight in that these factors are not perceived as important by Chinese experts. Together, 

these factors do not show significance in the aggregated model. While looking at the individual results all 

of the four factors are showing some significance. Further research in these factors could create more 

insights here. The hypothesis “Root causes for Zero-Tolerances at Chinese suppliers will overlap with the 

corresponding factors related to context related factors and supply chain partner related factors” is to 

some extend proven by the results.  The context related and supply chain partner related factors derived 

from literature have been integrated in the final set of potential causes in order to test their relationships. 

However, the tested model does not explain management-employee relationship (C5) and Employee job 

satisfaction (C6). Therefore, these two factors are not a possible root cause for EHS ZTs. However, they 

might play a role in the occurrence of other ZT categories.  

9.2 Corrective and preventive actions 
The previous section analyzed the relationships between the developed causes for EHS ZT violations. This 

section uses the analysis as an input to design preventive and corrective actions. First, the corrective 

actions are discussed and secondly, the preventive actions are discussed. 

9.2.1 Corrective actions 
In order to design corrective actions, the behavior of the suppliers needs to be understood. The insights 

of DEMATEL give an insight in why suppliers have EHS related ZTs. Out of the twelve identified factors, 

eight factors are significant while testing the interrelations in one system. Directly influencing the 

identified causes can only be done when the focal firm is able to influence the cause. Factors that the focal 

firm cannot influence should be taken into consideration as contextual barriers when designing corrective 

action plans. Together, these causes can be used as an indicator to determine the likelihood of suppliers 

to have EHS ZTs and the function will be discussed in the preventive actions. 

In an ideal situation, a focal firm needs to know the status of all the causes defined. In this way, corrective 

actions can be determined for the supplier by designing action plans in a way to take away the cause. In 

addition, having knowledge of the status of the different causes can help the focal firm to determine focus 

points for improvement. These improvement plans need to be created in a way that the focus areas of 

improvement focus on taking away the cause of the problem. The effectiveness of the improvement 

measures are determined by the boundary conditions for improvement. If the focus area does not tackle 

the actual cause, sustainable change will be less likely. Constructing improvement programs by taking 

away the causes results in a stepwise approach where the issues are tackled by the root of the problem. 
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The sense and response framework of (H. L. Lee & Rammohan, 2017) can still be applied, but instead of 

just measuring behavior (environmental & social compliance) the causes should be measured as well. 

Identifying the existence and current state of the causes can be translated in focus areas of improvement 

in combination with an action plan in order to help the supplier creating the boundary conditions for EHS 

integration. In addition, measuring the causes can help the focal firm to determine the maturity of 

suppliers with respect to sustainability. A supplier scoring well on the different causes need to be helped 

to improve in a different way than a low mature supplier.   

Out of the analysis, three main causes are derived. The nationality of the factory owner (C9) and the 

factory being located on a location with an unhealthy economic environment where near term profits are 

low (C12) are causes which the focal firm cannot have influence on but can identify to create an insight in 

the contextual situation.  The financial performance of the supplier (C4) is identified as the main cause of 

the system with the highest overall influence. The first focus of a corrective action would be to determine 

the financial performance of a supplier, and if poor, help the supplier improving the performance by 

helping the supplier to increase its efficiency by for instance implementing lean programs.   

 It would be wise to measure the financial performance of the supplier in addition to the social and 

environmental compliance. If the financial performance is weak, the focal firm could give consulting 

advice on how the supplier could increase their efficiency and their financial performance. In addition, 

some measures to prevent EHS related ZTs do not cost money to implement. The focal firm should adopt 

their improvement plans to the financial performance of the supplier. If the supplier is in a poor financial 

state, EHS improvement measures should be designed not effecting or positively effecting the supplier’s 

financial performance. Sustainability improvements related to the action plan could also be translated in 

short and long term monetary benefits for the supplier. In this way improvements with respect to EHS 

measures can be presented in terms of financial benefits for the supplier.   

If or once the financial performance of a supplier is well developed, the second step will be to focus the 

improvement plan on helping the suppliers to change the next causes in the sequence effecting the 

competences and capabilities of the supplier to comply. According to the results of DEMATEL, it would be 

highly effective to be able to improve the top management commitment and support (C3) and the 

priorities of the supplier to dedicate resources on EHS (C8) due to their high prominence and mediating 

role. While developing effective measures to change these two causes, the contextual situation including 

the nationality of the factory owner, the economic environment in which the supplier is operating and the 

financial performance of the supplier need to be taken into account. In addition, the stakeholder pressures 

and law enforcement play a role on these two factors. Stakeholder pressures could be turned up by the 

focal firm by partnering up with NGOs or with other focal firms buying from the same supplier. Law 

enforcements are more difficult to change but if the focal firm creates partnerships with NGOs and other 

large buyers, an influence might be put on the local governments. Secondly, awareness of the 

management and employees is effecting the priorities of the supplier to dedicate resources on EHS as 

well. The awareness could be improved by designing and implementing training programs for suppliers 

related to EHS risks in terms of health and environmental risks. Together insights in the financial risks 

could be given to suppliers to increase their awareness and risk perception. The next step would be to 

dedicate direct action plans with respect to C3 and C8 to improve management commitment and support 

and the priorities of suppliers. The last step would be to help the suppliers to improve their competences 

and capabilities to comply with respect to environmental and social compliance.  



Results of research question 3 
 

55 
 

The approach above seems rather linear in nature and creates the intention that EHS ZTs can only be 

improved after all the causes are taken away. However, this is not the message. The focal firm should 

realize that the maximum improvement of the behavior of the supplier regarding EHS issues can only be 

improved to a certain level, depending on their maturity. Action plans need to be designed in a way in 

which the desired change in competences and capabilities fits the maturity of the supplier. In this way 

attainable goals can be set for suppliers to design effective improvement measures. In addition, as 

described in the theory of planned behavior, a certain behavior can only be determined by changing the 

intention (Ajzen & Madden, 1986). The focal firm can help the supplier changing its behavior by 

influencing the intention of a supplier to change. This intention is influenced by the attitude toward the 

behavior, the subjective norm, and the perceived behavioral control. The causes identified can all be 

linked to these three measures to evolve the intention of a supplier to change its behavior. In addition, 

the perceived behavioral control also shows a direct relation to behavior. The behavioral control of a 

supplier to adopt EHS measures can be linked to the competences and capabilities to comply, which is an 

output of the developed model. So, to change the behavior and to develop effective measures for 

suppliers to solve their EHS ZTs, the causes need to be tackled and goals on improving the competences 

and capabilities to comply should be attainable. The stepwise approach described above can be integrated 

into the sense and respond method to develop a continuous improvement cycle. Here the focal firm starts 

to measure the behavior of the supplier, including defining the current state of the related causes. In this 

step the maturity of the supplier is identified. The second step is to design an action plan adjusted on the 

suppliers maturity. This action plan improves on the causes step by step and sets attainable goals with 

respect to the improvements. After the improvement is finished, the cycle continues and starts over to 

drive continues improvement. By making use of this approach, the corrective actions are designed by 

taking into account the contextual situation of the supplier. In this way an inclusive supplier development 

program can be created that not just helps the supplier to improve on sustainability, but also improving 

on their business practices in general. In an ideal situation, the attitude of a supplier towards the adoption 

of sustainability would grow from a passive to a proactive approach while improving over the years as 

described by Van Tulder & van der Zwart (2006). They state that the higher maturity level of sustainability 

is of a firm, the more active the attitude towards the implementation of sustainability will become.  

9.2.2 Preventive actions 
Preventing suppliers from having EHS ZT violations is a complex task in itself since the suppliers behavior 

is difficult to control. Preventing ZTs from happening can only be done by the supplier itself but this section 

describes what the focal firm can do to prevent ZTs at suppliers. Preventing ZTs could either be done at 

existing suppliers, or to prevent them at new suppliers. For existing suppliers, the recurrence of ZTs could 

be prevented by implementing corrective actions. For new suppliers, focal firms can decrease their risk of 

buying from suppliers that are likely to have EHS ZTs by integrating a risk assessment related to 

sustainability in the supplier selection phase. This risk assessment can be done via a pre-assessment of 

potential suppliers. A sustainability risk assessment can create a sense of the likelihood of a supplier to 

have EHS ZT violations. Each of the identified (significant) causes related to EHS ZTs can be measured and 

linked to a degree of risk. E.g. a supplier having a good financial performance has a lower risk on violations 

than a supplier just being able to survive and break even. In an ideal situation, all of the causes should be 

measured to create an overview of the sustainability risk of a future supplier. However, measuring all the 

developed (significant) causes might take a lot of effort. The cause and effect diagram developed shows 

three root causes causing all the other identified causes. Just being able to create a sense on the three 

determined root causes could already give an indication of the likelihood that a supplier is able to show 
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competences and capabilities to integrate a EHS measures. In this way, a sustainability risk assessment of 

suppliers can be done by determining the nationality of the factory owner (C9), the economic environment 

in which the supplier is operating (C12), and the financial performance of the supplier (C4). The economic 

environment could be measured by for instance the minimum wage in the region in which the supplier 

operates and the financial performance can be determined by the profit the factory makes or indicators 

such as return on assets (ROA). Developing which values of the factors relate to which degree of risk could 

be done by expert knowledge or by a benchmark study. Measuring the identified causes at existing 

suppliers and comparing these with the sustainability performance of these suppliers can be done to 

create a sense on what risk each measurement includes.  

In addition, the identified causes and their relations can be used as an input to predict the behavior of a 

supplier. Being able to measure the identified causes in a supplier SAQ such as in the SSP program of 

Philips could create valuable data points in order to predict the behavior of a supplier. In this way, a 

prediction can help to identify the performance of a supplier and to see if a supplier could use help to 

improve their sustainability performance. The collected data could also be used to identify changes at 

suppliers in order to adapt or create an improvement plan accordingly. 
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10 Conclusion and discussion 
In this section, the findings of this research are concluded and discussed on, followed by the managerial 

implications, the scientific implications, limitations and further research directions. 

10.1 Brief answers to the research questions 
RQ1: What are Zero-Tolerances,  
how are they defined in industry, 
and which ones occur the most? 

- No clear consensus of the boundary conditions of ZTs 
- ZTs are often identified by interpretation 
- ZTs can be identified as: “ZTs are a structural social- or 

environmental compliance violations that are marked as 
being not tolerated by the focal firm” 

- Overall, several categories of ZTs are defined  within 
industry which can be summarized by the topics: 1) 
environmental pollution, 2) Child and or forced labor, 3) 
integrity issues, 4) Unsafe working conditions, and 5) 
Remuneration.  

- Environmental pollution and unsafe working conditions 
occur the most according to the available data of Philips 
SSP program. In addition, they are scored to be the most 
impactful by an interpretive approach combining the 
number of ZT detections, the solving time, and the 
amount of people effected by the ZT. 

RQ2: What are potential root 
causes for Zero-Tolerances at 
Chinese supplier? 

- Twelve potential root causes are defined by combining 
interview results together with literature 

- These potential root causes are defined as the following 
1. Competences and capability of the supplier to comply 
2. The awareness of management and employees 
3. Top management commitment and support regarding 

EHS 
4. Financial performance of the supplier 
5. Management-Employee relationship 
6. Employee Job satisfaction 
7. Factory Size 
8. Priorities of the supplier to dedicate resources on EHS 
9. Nationality of the Factory owner 
10. Development of the region 
11. Stakeholder pressures and law enforcements 
12. The economic environment in which the supplier is 

operating 

RQ3: What are possible 
corrective and preventive actions, 
related to root causes, to prevent 
the recurrence of Zero-
Tolerances 

- Eight of the twelve potential root causes are defined to 
have a significant relationship on ZTs 

- The financial performance of the supplier, the economic 
environment in which the supplier operates, and the 
nationality of the factory owner are determined to be 
root causes by the DEMATEL analysis.  

- The priorities of the supplier to dedicate resources on 
EHS, Top management commitment and support, 
stakeholder pressures and the awareness of top 
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management and employees are determined to be 
mediating factors on the output of the system defined as 
competences and capabilities to comply. 

- It is concluded that preventive actions need to be 
designed by measuring the identified significant factors 
and to design trainings to improve first the financial 
performance second, the identified mediators and third, 
the competences and capabilities of the supplier. 

- Secondly it is suggested that focal firms can prevent 
buying from suppliers by implementing a sustainability 
risk assessment in the supplier selection phase in which 
they identify the state of the three identified root causes 
in order to create a sense of the risk related to supplier 
ZT violations 

 

10.2 Conclusion and discussion 
In a globalizing economy, the role of supplier sustainability is becoming highly important. The status quo 

of assessing supplier sustainability by making use of audits is proven to be non-effective for improving 

sustainability and together, the integrity of audit results are highly debated. Philips changed their 

approach in assessing suppliers with a new supplier sustainability performance program. They encourage 

supplier’s honesty by dropping punishments for violations and by helping them to improve their 

sustainability levels. This resulted in findings that created new insights in the actual status of supplier 

sustainability in China. The SSP program resulted in the finding that 46% of the assessed suppliers had ZTs 

during their first assessment. The main goal of this research is to serve as an exploratory study to create 

an insight in the bottlenecks of sustainability adoptions in the supply chain, with a focus on ZTs at 

suppliers. This in order to determine potential root causes of ZTs at Chinese suppliers and to use these 

potential root causes to design corrective and preventive actions for ZTs. This is done by answering three 

research questions of which the conclusions are discussed below.  

The first research question started with a benchmark study to compare how industry defines ZTs. It was 
found that many industry players are not open about their definitions of ZTs and therefore, the network 
of Philips was used to gather the information from industry players. This research identifies ZTs as 
structural social- or environmental compliance violations that are marked as being not tolerated by the 
focal firm.  ZTs are often defined in the five topics (1)fake or falsified records (Integrity issues), (2) Child 
and/or forced labor, (3) Immediate threat to the environment (environmental pollution), (4) immediate 
threat to workers (Unsafe working conditions), and (5) workers monthly income not meeting the 
standards (Remuneration). Insights into the datasets of Philips show that unsafe working conditions and 
environmental pollution are most occurring and are difficult to solve over time. In addition, the 
consequences of these ZTs affect many people and are therefore scored as ZTs with a high impact. Due to 
these findings, this research focused on finding root causes for environmental pollution and unsafe 
working conditions. The conducted interviews showed that environmental pollution and unsafe working 
conditions often have the same causes and in addition, the sustainability experts often combined the ZTs 
into environment and health & safety ZTs (EHS). Therefore, the root causes developed in this research 
apply for EHS ZTs. Another insight in the dataset showed that the self-assessment scores and the validated 
scores of the suppliers have a large standard deviation and in addition, do not vary much while comparing 
suppliers with detected ZTs and suppliers with no ZTs. A data driven approach which is just looking at the 
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scores of a supplier does not help to detect ZTs. This could give an indication that the validation of 
assessment results by doing site assessments will stay necessary when making use of self-assessments.  
 
Twelve potential root causes for EHS ZT violations are developed as an answer to the second research 
question. This is done by combining findings of the literature and by conducting interviews with native 
Chinese sustainability experts. The significance and the relations between the twelve potential causes for 
EHS ZTs are tested in research question 3. The cause and effect diagram derived from the analysis (Figure 
20) shows that there are three root causes for sustainability implementation. First, the nationality of the 
factory owner (C9) is determined as a root cause. The nationality of the factory owner determines the 
priorities of the supplier to dedicate resources on EHS (C8), the top management commitment and 
support (C3), and the level of stakeholder pressures and law enforcements (C11). The interviews indicate 
that local governments are often less strict on native Chinese factory owners than on foreign owned 
factories. In addition, the nationality of the factory owner determines the culture of a factory and 
therefore influences the way in which their production sites are managed. The second root cause 
determined is the economic environment in which the supplier operates (C9). This cause determines the 
priorities of a supplier to dedicate resources on EHS (C8) and the top management commitment and 
support (C3). The last root cause defined by the research is the financial performance of the supplier (C4). 
The financial performance of the supplier is found to be the most influential cause on the whole system 
due to its high prominence and is directly influencing the competences and capabilities that a supplier 
shows to comply (C1). Together, this effect is mediated by the priorities of the supplier to dedicate 
resources on EHS (C8) and by the top management commitment and support (C3). The importance of the 
financial performance of the supplier is explained by many CSR development models since they state that 
the first level of social responsibility is the financial health of a company. One must realize that social 
responsibility and the perception of sustainability is different in China than it is for a company operating 
in the global north. Chinese suppliers play an important social role in their region since they create 
employment and must take responsibility of the income of their workers. In this way Chinese suppliers 
are playing an important role in the financial sustainability of their region. The finding that financial 
performance of the supplier is the most important cause in the system is supporting the hypothesis made 
that the root causes for EHS ZTs can be traced back to financial motives.  
Top management commitment and support (C3) and the priorities of a supplier to dedicate resources on 
EHS (C8) are important mediators in the system. They mediate the effect of an unhealthy economic 
environment (C12), the nationality of the factory owner (C9) and the financial performance (C4) on the 
awareness of the management and employees (C2) and on the competences and capabilities (C1) the 
supplier shows to comply. In addition to the significant causes influencing the existence of EHS ZTs, four 
of the defined potential root causes are found to be not significant. These causes are the management 
employee relationship (C5), the employee job satisfaction (C6), the factory size (C7), and the development 
of the region (C10). These factors came forth out of either the interviews, the literature, or both but are 
not explained by the model and so are not determined as significant in by this research. To conclude on 
the second hypothesis, potential root causes for ZTs do overlap the factors corresponding to the 
contextual situation of the supplier and the supply chain partner related factors. However, they did not 
all prove significant influence on the system. The four insignificant factors determined might not play a 
role in explaining EHS ZTs but they might play a role in the existence of other ZTs. However, this research 
cannot conclude on that. Another explanation could be that ZTs indicate a low sustainability maturity of 
a supplier and that the causes found to be insignificant might only play a role in sustainability adoption at 
higher maturity levels.  
 
Lastly, the research translates the identified significant causes and their relations to possible ways to 
design corrective and preventive actions. The findings of this research are integrated in the sense and 
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respond framework (Haeckel, 1992). Here the focal firm first must create a sense of the suppliers 
sustainability level and maturity and use that measurement to design effective improvement plans 
(respond). The contextual situation is rather important for setting attainable goals for supplier 
sustainability improvement. The identified significant causes can be used to define the contextual 
situation of the supplier by measuring them. Once the contextual status of a supplier is identified, an 
improvement plan can be designed. This improvement plan should not include just improvement 
measures to improve the output (competences and capabilities) of a supplier, but it should be designed 
in a way in which the suppliers overall business performance improves. The effectivity of the improvement 
plan is limited by the boundary conditions for sustainability adoption. E.g. a supplier with a poor financial 
performance is more likely to adopt sustainability improvements that suit their contextual state than 
adopting rather difficult and resource intensive improvements. Improvement plans should include 
trainings to help the supplier to improve. In addition, the boundary conditions are not just defined by the 
financial performance of the supplier but by all the causes influencing the competences and capabilities 
of a supplier to comply implement EHS measures. Improving the effectiveness of the improvement plan 
includes improving the causes influencing the competences and capabilities of the supplier. However, the 
focal firm cannot influence all the determined causes and should use the causes that cannot be influenced 
to determine the context in which the improvement plan should be effective. These causes are the 
nationality of the factory owner (C9), the health of the economic environment in which the supplier is 
operating (C12) and the stakeholder pressures and law enforcements acting on the supplier. The causes 
that cannot be influence by trainings should be used to adopt the improvement plans and trainings on in 
order to create improvement plans that fit the contextual state of the supplier. Causes that can be 
influenced can be improved by the help of the focal firm by means of training. Following the cause and 
effect diagram (Figure 20), the financial performance of the supplier should be improved first. This can be 
done by for instance helping the supplier to increase efficiencies by implementing Lean manufacturing 
trainings to help the supplier increase its efficiency of operation. The second step is to dedicate trainings 
to help the supplier to improve top management commitment and support. Top management support 
can be increased by developing trainings for suppliers that show the role of top management in an 
organization with respect to middle management and workers. In this way the understanding of effective 
communication and the role of top management can be improved at the supplier to create understanding 
on how to effectively succeed in change in the organization (Birken et al., 2015). A possible way to improve 
the awareness of top management and employees related to EHS ZTs can be improved by designing 
trainings showing the implications and dangers of EHS related violations by showing impacts in social, 
environmental, but more importantly in monetary terms. The improvement plans need to be designed in 
a way that they fit the contextual state of the supplier in order to set attainable sustainability goals. By 
improving the causes effecting the competences and capabilities of a supplier to comply to EHS measures, 
sustainability programs are likely to become more effective. Trainings related to awareness and top 
management commitment and support might also affect the priorities of the supplier to dedicate 
resources on EHS. In addition, incentives should be research in what could be possible measures to 
motivate suppliers to change their priorities to dedicate resources to EHS. Since the adoption of EHS 
measures trace back to financial motives, financial incentives might be effective to improve the priorities. 
Together, trainings on how to calculate the risks in monetary terms with respect to EHS violations might 
be given to help the supplier to learn how to identify the monetary risk with respect to EHS violations. 
Designing and implementing trainings in this constructive way helps the supplier to improve overall 
business performance which creates a playing field for continues improvement. Attainable goals for the 
improvement of the competences and capabilities can be designed by the identification of the maturity 
of the supplier and by the learning objectives of the trainings related to improving on the causes 
influencing the competences and capabilities.  
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Secondly, the identified causes can be used as a preventive measure to prevent buying from supplier that 
are likely to have EHS ZTs. Focal firms can decrease their risk of buying from suppliers that are likely to 
have EHS ZTs by integrating a sustainability risk assessment during the supplier selection phase. This risk 
assessment can be done via a pre-assessment of potential suppliers. A sustainability risk assessment can 
create a sense of the likelihood of a supplier to have EHS ZT violations. Each of the identified (significant) 
causes related to EHS ZTs can be measured and linked to a degree of risk. E.g. a supplier having a good 
financial performance has a lower risk on violations than a supplier just being able to survive and break 
even. In an ideal situation, all of the causes should be measured to create an overview of the sustainability 
risk of a future supplier. However, measuring all the developed (significant) causes might be too resource 
intensive during the supplier selection phase. The cause and effect diagram developed shows three root 
causes causing all the other identified causes. Being able to create a sense on the three determined root 
causes could already give an indication of the likelihood that a supplier is able to show competences and 
capabilities to integrate an EHS measures. In this way, a sustainability risk assessment of supplier selection 
can be done by determining the nationality of the factory owner (C9), the economic environment in which 
the supplier is operating (C12), and the financial performance of the supplier (C4). An indicator of the 
economic environment in which the supplier is operating is for instance the minimum wage of a region. 
This gives an indication in the development of the region. The financial performance of the supplier can 
be measured by indicators such as profits, return on assets, or turnover per worker. Being able to 
identified these three factors at supplier and by benchmarking these measures to sustainability scores can 
be used to create a supplier sustainability preselection tool. By implementing a supplier selection tool for 
sustainability, KPIs regarding sustainability for supplier account managers can be developed to encourage 
account managers to buy from suppliers that are more likely to have a sustainable production. In this way 
focal firms can move beyond procurement based on just price and quality. 
 
The findings of this research can be linked to development theories that indicate corporate social 
responsibility has several stages. The result of this thesis shows that the financial performance of the 
supplier is an enabler for a successful adoption of EHS measures at suppliers. This is supported by 
literature that states the first stage of social responsibility is financial stability. In addition, sustainability 
is a combination of people, planet and profit (PPP). Companies can only be truly sustainable if the PPP 
criteria are all met. This holds that sustainability should not just be merely assessed by people and planet 
related assessment criteria, but also by profitability related assessment criteria. Correspondingly, 
suppliers can only be helped when trainings are tailored to a supplier specific situation with a focus on 
both people, planet and profit. One should realize that outsourcing production to regions with different 
cultures with different development patterns and social structures leads to different ways of working. The 
perception of sustainability might be different in other cultures and sustainability is might nog be 
perceived as important as the global north perceives it. This statement is supported by Goodpaster (2006) 
stating that an organization’s corporate respect develops from corporate self-interest and can develop to 
corporate conscience.  Supplier sustainability programs should adopt their methods and improvement 
plans to fit the contextual situations of suppliers including supplier sustainability maturity and the context 
and culture in which the supplier operates in order to design effective measures and trainings.  
 

10.3 Managerial implications 
The insights of this research can be used by focal firms to create effective improvement programs for 
supplier sustainability. In this way the improvement programs can be adjusted to the contextual situation 
of the supplier in order to create specific and achievable goals for the supplier to improve and to target 
action plans to help the suppliers business to improve. This research translates the relations between the 
identified significant causes related to EHS ZTs by opting for an approach driving continues business 
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improvements at suppliers by making use of the sense and respond framework (Haeckel, 1992). Focal 
firms can create corrective and preventive action plans by measuring all causes identified in this report 
and by designing improvement plans accordingly. In order to do so there are causes which the focal firm 
can help the supplier to improve on, and there are causes that cannot be changed. The causes that cannot 
be changed can be used to determine the contextual situation for improvement. This study has the 
following managerial implications: 
The effectiveness of supplier sustainability programs with respect to EHS adoption can be improved by 
implementing the following: 

- Determine the contextual situation in which the supplier is operating by measuring the identified 
(significant) causes in this research. This can be done by implementing questions regarding the 
identified root causes in assessments e.g. supplier self-assessments. Competences and 
capabilities can be assessed in the way sustainability scores are currently assessed since they 
relate to the output of suppliers. The financial performance of the supplier can be measured by 
indicators such as profit margins, return on assets, or by turnover per worker. The development 
of the region can be measured by for instance the minimum wage in the region. Questions 
regarding awareness can be created by developing questions related to for instance the risk 
perception of the top management. The same goes for top management commitment and 
support and the priorities of the suppliers. Questions can be developed to validate these 
measures in order to include them in supplier sustainability programs. Benchmarking the values 
of these questions can help to link effective trainings to supplier maturity.  

- Use the contextual situation of a supplier to determine attainable goals. Accept that change 
cannot be achieved overnight and that continues improvement should be encouraged. Codes of 
conducts are often too far removed from reality and should be used as long term goals instead of 
short term goals. 

- Combine supplier development programs, e.g. Lean manufacturing trainings,  with sustainability 
programs in order to drive continues business improvements of suppliers. In this way the 
boundary conditions for sustainability adoption improve. In addition, the benefits of participating 
in such a program for supplier might be perceived as higher since their motivation might be 
financial related. Helping the supplier to improve its financial performance can be used to 
incentivize sustainability improvements at suppliers.  

- Organizational change is a complex process and must be perceived as beneficial in order to 
succeed. Focal firms need to show the benefits of a change towards sustainability and show that 
the benefits outweigh the costs. This can be done in several ways, incentives for sustainability 
improvements by implementing lean trainings in combination with sustainability trainings could 
be one of them. As the research shows, root causes trace back to financial motives. Incentives 
related to financial motives are likely to be effective for suppliers.  

- Implement sustainability criteria in the procurement department during the supplier selection. A 
risk assessment can be done by measuring the three determined root causes: The financial 
performance of a supplier (e.g. by return on assets or profits), the nationality of the factory owner, 
and the status of the economic environment in which the supplier is operating (e.g. by the 
minimum wage of the region in which the supplier operates). 

- Sustainability adoption at suppliers includes organizational change. Change is complex and the 
acceptance of change might be difficult. Influencing the behavior of a supplier can only be done 
by changing the intention of a supplier to change or by changing the perceived behavioral control 
to change of the supplier. Integrating an inclusive approach as identified in this research can help 
to eliminate causes and to change the intention of a supplier to adopt sustainability. 

- The level of sustainability of suppliers is determined not just by the supplier itself, but by several 
categories of factors. Creating a truly sustainable supply chain can only be reached if the interplay 
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between supplier related factors, context related factors, focal firm related factors, the 
relationship between the buyer/supplier, and the improvement plan is right. This means that 
improving sustainability is not just a matter of changing the behavior of a supplier, but also 
changing the buyers behavior.  

- Sustainability must be integrated in all layers of the buying organization in order to be effective. 
Determining bottlenecks of sustainability integration at the buying firm can be an effective 
measure. This includes for instance, how to prevent buying from suppliers that have ZT violations. 
Here the role of for instance the supplier account manager in supplier sustainability can be 
explored. Implementing awareness programs for supplier account managers and introducing KPIs 
regarding sustainable procurement can help to enhance sustainable procurement.  

 

10.4 Scientific implications, limitations and future research directions 
This research created insights in the bottlenecks of sustainability adoption in the extended supply chain 
with a focus on EHS related ZTs. In addition, it explains the relationships between the identified causes in 
order to determine root causes for EHS ZTs. The most important root cause for EHS ZT violations can be 
traced back to financial motives, a phenomena explained by CSR models. Although this approach is known 
in a context for western companies, it is now tested in a setting for sustainability adoption in the supply 
chain. Together, literature states that often western sustainability standards are perceived as unreachable 
targets by suppliers since they do not have the financial resources, capabilities or knowledge about how 
to become compliant (Gould, 2005; Klassen & Vachon, 2003; S. Y. Lee, 2008). This research creates insight 
in how the financial performance (financial resources) of a supplier influences the competences of a 
supplier and in how other causes are influencing this effect. These insights can be used to base future 
research on and to find out how to effectively measure these causes and how to improve them in an 
efficient way in a buyer supplier relation. Together, the role of the contextual factors should be explored 
in order to identify in what way they effect the effectiveness of improvement plans. 
 
This research created insights in the root causes for EHS ZTs. However, these insights are created out of a 

small sample available sample size of experts. Since the experts used in this research are experienced 

players in the field of supplier sustainability, they give a good explorative insight in the problem. However, 

the experts interviewed all worked for the same organization which could have created a bias in de data. 

A follow up research can be done define the relations between the developed factors at other types of 

industry to test if the developed theory can be generalized for other industries and countries. The expert 

used are all sustainability experts with several relevant years of experience both within the organization 

of Philips, and in other companies. Together, they have seen many suppliers from the insights and working 

with Chinese suppliers on a daily basis. This diminishes the afore mentioned effect. The results of this 

research can be generalized for companies that work with Chinese suppliers with the same production 

methods. In addition, the interviews did contribute to the literature review since four developed factors 

have been identified by the interviews that were not identified by the literature review. Correspondingly 

the final set of potential root causes for EHS ZTs results into eight significant factors determined by the 

interviews, and the theoretical analysis and three factors are identified in both literature and the 

interviews, and one factor was not identified by the interviews but only by literature. This shows that the 

interviews gave additional insights to the literature review. In addition, it would be interesting to create a 

sense of the view of the suppliers themselves on the implementation of EHS measures and to determine 

if they see the same relations between the identified causes.  
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A second limitation of this study is the coding step to derive factors out of the interviews. This step is 

highly interpretative and can unintendedly influence the developed factors. If the same research was 

performed by another, it might have led to other codes. However, 

The results of the interrelationships between the root causes show that a supplier’s maturity and the 

contextual situation of the supplier can be determined by making use of the identified causes. Together, 

a suggestion is given in how to measure the three root causes of the system. However, no insight is created 

yet in the predictive power of these root causes. Insights should be created in how the measurements can 

be translated in a sustainability maturity scale and how to adopt trainings to sustainability levels. What to 

do with the measurements and how to interpret these values should be further researched. This could be 

done by for instance benchmarking the values in a case study to determine and compare high mature 

suppliers with low scoring suppliers. In this way, an interpretation can be given to the developed factors 

and corresponding scores and a supplier sustainability classification can be created for which effective 

trainings can be developed that fit the contextual situation of suppliers. By creating these insights, specific 

and attainable goals can be designed fitting the unique contextual situation of a supplier. Defining what 

effective goals are in which situation could help supplier sustainability programs to increase the 

effectiveness of their program. In addition, it would be useful to research how the sustainability maturity 

of a supplier relates to the risk that a supplier will have a ZT. Developing a method to measure and identify 

these risks during new supplier selection can help to translate the identified causes into preventive actions 

in order to prevent from buying from a supplier with ZTs.  

The literature study created a categorization of factors determining the implementation of sustainability 

practices at suppliers (Table 2). These categories are supply chain partner-, supplier context-, focal firm-, 

relationship-, and sustainability program related factors. This research showed that the root causes 

defined fit context and supply chain partner related factors. However, the key factors for improvement 

within the focal firm related, relationship related and sustainability program related factors need to be 

determined as well in order to design an integrated approach. These three categories can all be topics for 

future research. An example of such a research could be to look into what techniques could be applied by 

a focal firm to support the change process towards sustainability at suppliers top management level. Here 

it would be helpful to research what kind of incentives or techniques would motivate suppliers to change 

and to identify barriers of change at suppliers. Finding out the suppliers’ motivation to improve their 

sustainability level could help the focal firm to develop a shared vision of sustainable change with the 

suppliers.  

Another suggestion for future research is to identify the root causes for unsustainable procurement at 

buyers. Insights in why the buyer selects suppliers which produce in an unsustainable way can create 

insights for improvements from the buyer point of view. Often the supplier account managers of the focal 

firms have targets regarding price and quality of the products they buy. The effect and effectiveness of 

including the awareness of the supplier account managers or the effect of including sustainability KPIs at 

supplier account managers is interesting to research. Together, the relationship between the supplier and 

the focal firm is determined via the account managers of the focal firm. As the literature review shows, 

the relationship between the focal firm and the supplier is an important factor related to sustainable 

improvements. It would be interesting to research what are critical success factors in this relationship and 

how to effectively train supplier account managers in implementing techniques to establish a good 

relationship.  
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A last suggestion for future research relates to external pressures on suppliers. As indicated in the cause 

and effect chart in Figure 20, stakeholder pressures and law enforcements have an influence on the 

competences and capabilities of a supplier to comply, the priorities of the top management and on the 

top management commitment and support. Being able to increase stakeholder pressures could be an 

effective measures. Techniques could be researched in how to design ways to increase stakeholder 

pressures by for instance collaborating with other buyers/industry players or with NGOs. 

With an eye on improvement, all the identified categories should be researched in order to create an 

integrated approach for overall sustainability improvement. One should realize that supplier sustainability 

is a symptom of a system of factors and that it cannot be improved without an integrated approach aiming 

for improving all the related factors influencing sustainability.  

11  Interviews 
Zhang, Z- supplier sustainability expert Philips (China) (2018, November, 15). Personal Interview 

Wang, S-supplier sustainability expert Philips (China) (2018, October, 23). Personal Interview 

Mcneill, D- Supplier sustainability manager & Angyalne Meleg, E - Sustainability expert (2018, October, 
10). Personal Interview 
 
Van der Meer, B – Senior Consultant KPMG (2018, November, 30). Personal Interview 
 
Zhang, Z-supplier sustainability expert Philips (China) (2018, December, 05). Personal Interview 
 
Zhang, E- supplier sustainability expert Philips (China) (2018, December, 07). Personal Interview 
 
Zhang, D - supplier sustainability expert Philips (China) (2018, December, 10). Personal Interview 
 
Wang, S - supplier sustainability expert Philips (China) (2018, December, 11). Personal Interview  
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I – Zero-Tolerance definitions of industry players 
Company (A) levels of non-compliance 

 

Company (A)- ZTs 
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Company (B)- ZTs 

 

Company (C) ZTs 

- Child labor 

- Excessive unpaid overtime 

- Building/structural concerns 

Company (D) ZTs 

- Bribery and corruption 

- Retaliation of persons wishing to raise concerns 

- Land grabbing within the supply chain 

Company D is using  fundamental principles of doing business. When these are not met business is 

discontinued. This would hold that they do not tolerate this behavior and that would make these 

fundamental principles ZTs  
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Company (E) ZTs 

- Prison labor 

- Serious, life-threating health and safety conditions 

- Repeated or systematic abuse 
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Appendix II- Interview Scheme 
1. Give an introduction to my research and myself.  

2. Explain what the interviewee’s can expect during the interview 

3. Explain which cases are picked to focus the interview on and which ZTs related to this cases are 

the focus for the interview 

4. Introduce case 1 related to Environmental pollution 

• Ask the interviewee to explain the situation at the supplier 

• Why do you think that this situation occurred? 

• Continue to ask deeper by asking: Why?, can you elaborate on that?, could you explain the 

situation a bit more? Why do you think they show this behavior? What would be the main 

driver for that? Why would a well performing supplier do this differently? 

5. Introduce case 2 related to Unsafe working conditions 

• Ask the same questions as in point 4 

6. Finishing up 

• Summarize the conversation 

• Thank them for participation and show the appreciation 

Appendix III.1 Interview transcript and coding interview 1, sustainability expert 4 (05-12-

2018) 
A: Thank you for your time and an introduction to the research 

A: I saw that you found a ZT at supplier ….. 

B: Yes I did, can you share with me your desktop? 

A: Yes I will, let me look up the ZT tracker.  

B: Don’t forget that the information put into the summary file is very very limited. Actually the real 

situation is much more complex than the information put into the excel file. Because actually the 

information in the file is just for Marco to have an understanding about the issues going on. It are not 

the complete issues. Another question ehh another thing to keep in mind, actually all the companies 

have a little bit legal non compliances, no matter how good they are, even Philips own factories have 

legal non compliancy issues. These are always there. For us (the team in china), we only put the severe 

legal non compliances in the ZT tracker. This is a major differences. However, how to define the severe 

non-compliancy issues is another question. In reality one person thinks it is a non-compliance, but not 

that severe, while another person things, ya.. no… that is not oke.. it is really dependent on the real 

situation and on the judgement of the different actors. That sometimes is a tricky thing 

A: Yes that is why it usefull to create insights from you to see what the actual contextual situation is at 

the supplier 

B: Normally for the child labor, basically, if such a thing is happening, normally the supplier did not do it 

on purpose so maybe they did not put much attention or they did not have the mechanisms in place to 

check it, because that is the difference he.. to real child labor.  

A: Yes because these situations you point out really interest me  
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B: yes because in some part of the world just childs are used as labor (Real child labor) because you can 

also argue that so many children even they are children, they have to be working otherwise they are 

making a trouble to the society. 

A: So the situation is very different than here in the west since a child is used for different purposes. Lets 

first focus on supplier X for a moment 

B: Yes they are a potential supplier, my taks is to manage the potential suppliers. I think that I raised the 

zt issue because they have a very big gas tank/container to have a lot of gas. I think the tank includes 30 

metric tons of gas natural gas. Because they use the natural gas to heat the oven for the painting and 

casting process. But actually in my view they did not have the official documents, you can argue he, 

sometimes people call it a certificate, sometimes you can call it a permit, people can also call it letters. It 

is dependent on the approval. In general they are more or less the similar words. But in china we call it 

the approval document of the government. Because in the end, if they get the so called official 

documentr from the government, then official speaking, at least from a documentation point of view it 

is oke. But operational compliance does not mean they are operational compliant. So that is another 

thing. So in the case of this supplier. They do not have the paper of the government, but also from the 

operational point of view they are also not good enough. That is the reason, because it is a high risk, that 

is why I raised the ZT. But of course, they have more issues, they are also legal non-compliant, but that 

may be not as severe. But of course, if another person would have been there they can think ja.. ja.. 

maybe another issue is also important and should also be pointed out as a ZT. People have different 

oppinions and they can of course challenge each other.  

A: Why do you think that the supplier did not have the permit in place 

B: For this the natural gas tank, they don’t have the paper of the government. And also operational they 

were also not good enough 

A: How do you think that comes? What could be the reason they did not have the permit in place 

B: they don’t want to do it. But you know, normally in china, the local governmental people are very 

careful about the issues such as certificates, permits, approval reports, anything you can name them. 

They don’t like to do it, because based on the location of the factory and also based on the 

requirements, to install the natural gas tank there are some legal requirements. From the location point 

of view, but also from the distance point of view. And also from the surrounding, environment point of 

view. Actually, the factory, at this moment and the location, the location for the factory and the location 

to put the natural gas tank, both of them cannot meet the legal requirements. That is the reason. You 

know, the local governmental people, ah you know, they are blind to what the factory is doing. So they 

don’t care because they did not issue anything. If something goes wrong it is the problem of the factory, 

and not the problem of the governmental public servants.  So I think they are trying to avoid their own 

personal risks because at this moment, if the governmental people are doing something wrong, they will 

go to jail. If something happens at the factory. That is the reason, the government don’t issue the 

certificate, and also the governmental people, they are blind to the what the companies are doing.  

A: Oke so what you say is that it is difficult to get a permit 

B: No it is impossible because they are not meeting the conditions. Because the governmental people 

are smart he, they would not issue a certificate. Because like Philips, if they are building a new 
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factoryeverything is meeting the governmental requirements because then they can go through all the 

legal processes. And for this supplier, they did not go trough any legal process. To get the piece of paper, 

you know, nothing, nothing 

A: Oke so they did not do it, so where do you think it comes from that they don’t  ehh want to make 

their factory suitable to get the certificate.  

B: It is impossible, very simple, for this supplier, for a new supplier, see it as a start-up. They don’t have 

sufficient money to make a good modern factory. Because they don’t have sufficient money. Also they 

want to do business. Just they rented the factory office building, then to build a factory, they need the 

natural gas to heat the injection cast/paint materials, then yeah, suddenly they think oh god, we need 

this one(the permit) and they don’t have the chance to do it with the legal process.  

A: Oke so since it is a start-up they don’t have the resources to make a factory to fit the Chinese 

regulations is that correct? 

B: Ja 

A: Do you think that ehh the operators of the factory are aware of the situation. 

B: Actually I don’t think so, because it is actually very dangerous, because the pipe of the gas tank is 

going via another two factories, not owned by this supplier. Through the other two factories wall. Then 

they go to the supplier. Actually, they are not able to control what is happening in the other two 

factories. Whether they are damaging the gas pipe. This is very,very dangerous.  

A: You think they do not see the danger of the pipe? 

B: I don’t think so, but you don’t know he what is happening.  But maybe for 20 years it goes oke, maybe 

tomorrow it wont be oke. Yes yoy never know. It is a tricky condition, in china many many such of things 

are happening, so  ehhhm. It is difficult.  

A: So if you look at a supplier which does not have such problems which are in for instance the same 

operations (e.g. plastic molding) but do have a safe plant.  How do you think they got there because 

they might also have started like a small factory. How do you think they made the improvement? 

B: Good question, you know sometimes the energy sources are different. For some factories they do not 

use gas, but electricity. There heating sources are different. That is one thing. And also when they build 

up the factory, they took all the conditions into consideration. And also, we also, we have some 

suppliers who have not the documentation, but in some cases, even from the legal procedure point of 

view they are not sufficient, but actually, they are under control more or less. Suppose he, this factory, if 

everything  is more or less oké, but they don’t have the legal documentation in place then I wouldn’t 

issue the ZT. A ZT is very severe. If more or less is oke, such as for instance in a Philips factory, I cannot 

say everything is oke. But they just do not have the piece of paper, they are not legal compliant but they 

would not get a ZT.  

Yes when  it is safe, based on the judgement, no ZT would be issued. It might be not fully safe 

A: What would you think to be a reason that a company would make their factory safe, and another one 

does not do it. What could be a reason of that, or what would be the difference between these two? 
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B: EHmm. You know, only thing you can argue, If everything is oke, more or less okay, the risk level is 

low. But the low risk level factory does not solve a problem. For instance a Philips factory in Holland, 

twenty years ago, you know, they destroyed all the buildings and equipment to change it to an 

everything well controlled building. In china, the conditions of factories are not good, in general. But not 

so many factories, you know the buildings have fallen down and many people died,  many buildings are 

fatal, but not many accidents have happened in the past. Hahaha. And also for our own Philips there are 

warehouses, in different countries, and also, on a yearly bases, one warehouse is unfair on average over 

the past few years. So technically you know, the lower risk suppliers don’t mean they.. the real risk is 

high, a very tricky thing.  

A: So why would a factory try to decrease this risk, what would be the motivation of a factory owner to 

decrease the risk or to improve. 

B: Yes you know ehhm, I think Money. For the IHS improvement it cost a lot of money. For the initial 

costs is cost a lot of money but also the operational cost. I also tell you, like the waste air treatment. 

They have facilities in the factories. But they are actually are just using the facilities when governments 

are coming, or customers are coming but also when the auditors are coming, for the rest of the days 

they don’t use them. Because they don’t want to use the motors that drive the facility in order to reduce 

the electricity consumption, to save the cost.  

A: Do you think they see the purpose of such an air waste treatment.  

B: That is the governmental requirement. They want to make the governmental requirements and that 

is why they are having the facility. But whether they have the facility functioning hmmm, that is another 

issue. That is another issue.  

A: Do you think that the factory owner sees the air pollution as a bad thing or as a side product of 

operation? 

B: They also see it as a bad thing but eh they want to make money and to reduce the cost. And also at 

this moment, another thing in china, the punishment eh is not that high. If you are doing something 

wrong, you pay the penalty of a 100k or maybe 200k for example, I think at this moment in china the 

penalty of doing something wrong is not that high. So they are not motivated to comply with the legal 

requirements. But of course Len, if tomorrow you are here in china and you have your own factory and 

you are , you don’t have sufficient amount of money, off course you are doing something illegally 

because otherwise, you are dying. Do you agree? 

A: I do agree haha, I am not judging the owners, I am just interested in the motivation 

B: And also I think, I issues 2 ZTs. Their waste air treatment is not right, but also their safety and safety 

protection is not good.  

Unsafe working conditions 

A: Yes that is the second ZT I am interested in. So we can continue naturally to that one I would say.  I 

actually had another supplier example namely company Y 
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B: I think that supplier had a ZT of a combination of a couple issues. The air quality in the workshop, the 

waste air discharging not meeting the requirements. And also the internal air quality is not good for the 

people working there. So an environmental issues and an health issue is combined in one issue. 

A: Yes I am particularly interested in the heatlh issue because I see that you found that during the 

cleaning of the foundry you can get burns and cuts (when translated to English) and I was wondering, 

how come that the workers are open on these heat sources. Is it the workers fault or is there too little 

information, where does this come from? 

B: You know, the casting process, also molding, it is easy to generate VOC”s and smokes. They are not 

good for human health and create an environmental problem. Actually you know the people living in 

surrounding areas they did complain to the local governments because of the strong smell. This strong 

smell is from the casting workshop.  

And you know, the smoke, actually, if you are in the workshop, it is not that easy to see people, like 20 

meters from you because of so many dust and density of the voc is high. Also the ventilation is bad. 

A: And if you wear a mask, does that help to prevent damage to workers? 

B: I don’t think so, the mask is the last mean to protection. Actually we ask our suppliers to solve the 

problem earlier to u know, to take the .. another it is a better solotion to increase the ventilation. As a 

starting point, from the process technology point of view, and also to choose good materials and good 

technology for the casting process. When they could not do it, because of the cost, they should do 

ventilation to increase the air quality. Then they do the air treatment and then in the end, if there is still 

a strong smell, then they should start to use the Protection masks. Then in the end they are going to do 

the heatlh check to assess the effects on the workers. But only to do the last step actually does not 

work.  

A: So you are arguing that you should solve the problem from the source. 

B: Yes you know if you use good materials during the processing for example, than ehh, than the voc’s 

generation and also smoke generation can be reduced a lot. And also to use the process technology we 

also have. Again he, it has to do with the cost, it is a cost issue. For example he, if everything related to 

production is good, than there would be no need to outsource to china, because then we would do 

everything in Holland. Haha .  

A: Do you think that using these different materials…. 

B: Yes for sure, the painting materials he… owe, they environmental friendly painting materials, for 

example the price compared to non-environmental friendly painting materials the cost is double. So it 

think it is a cost issue 

A: So it only relates on cost? 

B: Of course he, and also something tricky, like the painting matierials. Environmental painting 

materials, the price is double high, and also quality wise, I think it is not good in comparison to non-

environmental friendly painting materials. Ya so sometimes the consumers like to see you know, they 

like the shining, and looking nice, because this relates to good quality.  
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Sometimes also the local environmental enforcement of the law requirements are a factor. China is an 

unbalanced society, some parts are rich, some parts are not well developed. It is really dependent on 

the locations. And also on the law environmental policies. If they are enforcing the law well, then the 

suppliers are more or less, I think in general, the suppliers are better than in the environment where the 

local governmental people are not enforcing the law requirements well. So it is very tricky sometimes.  

A: For instance in which regions does the government do a good job? Where is the difference? 

B: Hmm, you know I don’t have the theoretical foundations. Big cities like shiang hai etc, well developed 

cities, and also, economically new cities are also good. Then you have relatively speaking strict law 

enforcement, but for the cities that does not have sufficient amount of money, then they try to create 

more companies so that they can get more tax from them. Then the law enforcement is weaker. But I do 

not have the figures to support this.  

A: Could we go back to the unsafe working conditions related to workers at risk and getting burned?  

B: Because the solution for the management process, the aluminum turning into liquid form. If there is 

no well protection, the workers might get burned from the very hot aluminum liquid.  

A: Do you think that this is caused by the process/factory itself or by the workers not wearing protection 

B: Eh I ehm think both but you know, protection equipment, like PPEs they will have, but again, they 

should make everything safe from the starting point like the process protection. So for instance 

separation from machines and workers. I think they should control it from the process point of viewb. 

But the PPEs will play a role in safety, but no sufficient.  

A: Why do you think the workers do not wear the PPEs? 

B:Some people like to wear the PPEs because they know the risks, and some people, they don’t care. It 

is a tricky thing. Also sometimes the supplier is not enforcing the policy well. They say yeah, workers, 

they don’t like to wear the PPEs. but actually that is not the truth. First of all, suppliers are not taking 

this issue not seriously, and also sometimes, the PPEs are not suitable for use. They might be not 

suitable for use, and sometimes the awareness of the employees is not high. That is also the problem. it 

is a tricky thing.  

A: So sometimes the workers are not aware of the risks? Or what do you mean with awareness? 

B: Generally a PPE is not comfortable to wear because they hate to wear the PPEs. Like a mask, 

everything on your face, do you think it is oke to wear it? They do not use. It.  

A: Alright! Since we are nearly out of time, I would like to summarize what came out of the 

conversation. So often I hear that money issues and awareness are a problem which causes little change 

in the situation.  

B: I think in china in general, the law enforcement is an issue. I think that if you have very strict law 

enforcement, many companies will go bankrupt. So the Chinese government does not want something 

like that to happen so ehm, they sometimes have to prime to the companies situation. I think that is the 

most serious issue. One thing you know, for so many companies are not legal compliant. But the 

government takes money from the company because the companies are paying tax. Because the 

government they need money. In china we have money for education and social security and for the 
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minestry And so many people are working for the government you know,  so many people are getting 

money from the government so actually we communist we have to pay  
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Table 11: Interview coding scheme interview 1, expert 4 

Factors Sub-
factors 

Description Empirical indicators Illustrative quote(s) Unsafe 
working 
conditions 

Environmental 
pollution 

Production 
methods 

 
Refering to the 
risks integrated 
in the methods 
of production 

gas, oven, painting, 
casting, molding, 
smokes, VOC's, 
production process 

" For some factories they do not use gas, but 
electricity. There heating sources are 
different" 

x x 

    
"The casting process, also molding, it is easy 
to generate VOC's and smokes, They are not 
good for human health and cerate an 
environmental problem" 

  

    
"The company should make their processes 
safe from the process point of view. For 
instance, seperation from machine and 
workers" 

  

Documentation  
 

A measure if the 
approval 
documents of the 
government are 
in place 

certificate, permit, 
letters, aproval 
document 

 
x x 

Start-up 
company 

 
Refers to the age 
of a supplier 

start-up, new supplier,  
 

x x 

Sufficient 
Resources 

 
The resources 
available related 
to the 
implementation 
of sustainability 
measures 

Money, Resources "It is impossible, very simple, for this 
supplier, for a new supplier, see it as a start-
up . They don’t have sufficient money to 
make a good modern factory." 

x 
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Priorities 
 

The priorities 
operation of the 
owner of a 
factory or the top 
management  

Money, Business,  
   

Awareness 
 

How aware 
people in the 
organization are 
about a ZT 

Top management, 
Middle management, 
Workers 

"Actually I don’t think that they are very 
aware, becaues it is actually very 
dangerous" 

x 
 

Risk perception 
 

The perception 
of the risks 
related to ZTs  

Risk perception, Risk, 
dangerous, awareness 
of risk 

"You don't know what is happening, maybe 
for 20 years it goes oke, maybe tomorrow it 
wont be oke" 

  

    
"In china, the conditions of the factories aer 
not good in general,many buildings are fatal, 
but not many accidents have happened in 
the past" 

  

Cost 
 

The cost of 
operation of risk 
reducing 
measures related 
to ZTs 

Operating cost, 
maintainance, fuel cost, 
initial cost, a lot of 
money 

"I think that money is a limiting factor, 
because for the EHS improvement, it cost a 
lot of money" 

 
x 

    
"I tell you so, like the waste air treatment, 
factories have these facilities in place. But 
they are just using the facilities when 
governments, customers or auditors are 
coming. The rest of the days they don't use 
them" 

  

External 
pressures 

 
Pressures put on 
the factories 
from external 
sources.  

Governmental 
pressures, law 
enforcement, local 
government, buyers, 

"the punishment is not that high for factories 
if they do something wrong. So they are not 
motivated to comply with the legal 
requirements" 
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NGO's, governmental 
punishment 

Profitability 
 

This is a measure 
on how 
profitable a 
factory is 

profitability, revenue,  
 

x x 

Worker 
behavior 

 
The behavior 
related to EHS 
adoption of the 
workers 

PPE, worker knowledge, 
awareness 

"Some people like to wear the PPEs because 
they know the risks, and some people, they 
don't care" 

x 
 

Material usage 
 

The materials 
used for 
processes 

environmental friendly 
painting materials, 
plastics  

"If you use good materials during the 
production than VOC cgeneration and smoke 
generation can be reduced a lot" 

x x 

    
"environmental friendly painting materials 
are double the price of normal painting 
materials. Also I think that environmental 
friendly materials are not as good as friendly 
materials" 

  

Local law 
requirements 

 
These relate to 
the law 
enforcement and 
requirements of 
the local 
government 

local government, 
punishments, location, 
law enforcement, law 
requirements 

"I think in general the suppliers are better 
related to environment when the local 
government people are enforcing the law 
well" 
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Priorities of the 
(local) 
government 

 
A measure on 
what priorities 
are set by the 
(local) 
government 

local government, law 
enforcement, tax 
income, bankrubt, 
education, social 
security 

"I think in china in general, the law 
enforcement is an issue. I think if you have 
very strict law enforcements, many 
companies will go bankrupt. The 
government doesn't want this to happen and 
sometimes has to prime to the companies 
situation" 

  

    
"The government needs money for education 
and social security and the ministry" 

  

    
"The takes money from the companies 
because the companies are paying tax" 

  

Development 
of the region 

 
relates to the 
demographic 
development of 
the regions 

Unbalanced society, 
development, location,  

"China is an unbalanced society, some parts 
are richand some parts are not well 
developed" 

 
x 

    
"In big cities like Shiang hai, well developed 
cities, and also in economically new cities, 
factories do a better job" 

  

    
"Cities that have more money have relatively 
better law enforcements" 

  

    
"Cities that do not have sufficient money, 
they try to create more companies so that 
they can get more tax from them. Therefore, 
the law enforcement is weaker" 

  

Management 
 

Management 
related to the 

Policy, enforcement,  "Sometimes the supplier is not enforcing 
their policies well (with regard to PPE)" 

x 
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Appendix III.2 Interview transcript and coding interview 2, sustainability expert 2 (07-12-

2018) 
A: Introduction to the research 

A: I saw that you found an unsafe working condition at supplier…. Can you explain me what you found 

there and explain the situation? 

B: this supplier is a little bit complex because it is a really big supplier. We have a really big spent at this 

supplier and actually they are producing the products for irons for us.  

A: You saw that they have unsafe working conditions. Explosive chemicals etc. what did you see and how 

was the situation 

B: Actually, this supplier, why I issued a ZT is complex because this supplier has a lot of production types. 

They have plastic injection, they have punching machines, they have die casting, painting, ah yeah, 

aluminum polishing, so many complex production types. From each production types we can see high 

risks. This supplier had a fire accident this may. And why I issued a ZT this year is for one reason due to 

the fire accident, another reason is that I reased some issues last year during the site assessment but 

they did not take corrective actions. Due to this reason I upgraded the issues to ZTs. The main problem is 

that I combined a lot of issues into one ZT issue. All related to working conditions. All the aspects can 

lead to explosions and fire accidents are put into one ZT. 

A: Why do you think they did not change the situation (take corrective action) after the problems were 

identified last year during the site assessment. 

B: this supplier is a local very big supplier. 5000 employees, I don’t think that the boss of this supplier 

has a very good awareness of  eh Environment and health and safety. ;that why they did not take health 

and safety as a first priority. You can imagine, they have 5000 employees but only one person which is 

partially responsible for EHS. Actually, no sufficient dedicated full time employee is there for EHS. That is 

a major reason for not changing the situation 

A: why do you think that there is so little awareness on EHS?  

B: Because some issues were already raised last year but no improvement actions were taken.  

A: How does it come that they do not see it as a priority? 

B: Because they do nothing. Ehmm in demand of a boss, the first priority is always the production 

quality and making money. So after the fire accident we really highlighted  the severe issues to the boss 

and this boss actually had a really big negative impact on the factory because ehm yeas fortunately no 

people died during the fire accident. Even if one people died from fire accident eh if there is sufficient 

evidence for the boss to prove he didn’t take sufficient responsibility to take care of the workers  health 

and safety there may be a high risk for the boss to be put into prison. If some workers die from a fire 

accident and if there is evidence that can prove that they didn’t take the necessary actions to manage 

the risk than the boss can be put into prison. 

A: Oke so lets go back to the priorities of such a supplier, you stated that cost and quality is a high 

priority 
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B: Yes Quality, Delivery, Cost 

So worker rights will be put on the last place. Back to the content of the ZT. First they are related to the 

flammable and explosive chemicals. In a lot of places in the production line flammable chemicals are 

used in different production lines. And they don’t have sufficient managements. For instance, in the 

production lines anybody can access the flammable chemicals at first. Second, for the storage of the 

chemicals in the production line is not good for example: Flamable chemicals were placed in the 

production lines directly, this is dangerous in summer because the temperature can go up above 40 

degrees and flammable chemicals have organic volatile emission for the sparkles can cause a fire 

explosion. That is first. Second, this chemicals were not placed in the dedicated cabinates, called anti 

explosion cabinates, the third one: the person in the production line who is manageing the chemicals 

does not have the knowledge that this chemicals are dangerous. Also for the storage of these chemicals, 

there should be sufficient measures to reduce the explosion risk of the chemicals. For instance: the 

quanitity, antistatic measures, temperature control. And the they don’t have a structured way to 

manage the flammable chemicals in the production lines. 

A: Why do you think they do not have a structured way to do this? 

B: Because they just put the flammable chemicals in a room that get directly disposed to the lights, 

second: anybody can access the flammable chemicals cabinet and third the chemicals are not sealed 

properly. So it is easy for the chemicals to emit VOC’s in the air. This increases the high risks of fire 

explosions 

A: and for instance the sealant of the chemicals, why do you think they are not sealed?  

B: Ehhm they don’t have knowledge and awareness of the risks related to not sealing the products 

A: Is that a limited knowledge of the workers or also from the management? 

B: Both 

A: Do you think that there are people in the organization that do know how these chemicals should be 

stored or does no one really know? 

B: There is .5 fte responsible for EHS, he was trained for this, I think he has some knowledge but he did 

not put it into practice. He did not put sufficient tension first to the chemical management. Second; the 

factory management style, the EHSperson priority is always to implement the boss’s priorities.  

A: So the top management of the company is not aware or is not putting it as a priority if I understand 

correctly? How would you think this could be solved? 

B: Hmm, after this ZT is issued we put a follow up at meeting at this supplier and we see a production 

line equipped with chemical cabinets that were locked. This prevents that anybody can access the 

chemicals which is good.  

A: Would that be a good solution to just lock the cabinets and prevent the workers reaching the 

chemicals? Or how could you increase the knowledge of the workers or would that not be appropriate in 

this case? 



Appendix 

92 
 

B: Ehmm. To increase the knowledge of the workers it really takes time. But at least to lock and manage 

the chemicals by a responsible person and a responsible person has the responsibility to well manage 

these  chemicals and it would decrease the risk to a certain degree. 

A: Do you think that the workers are aware of any of these issues? 

B: eehm, I don’t think that all workers know, but some of them know. The turnover rate of workers of 

these factories is very high. This means that a lot of workers leave the factories and that many new 

workers come in. So that means that the turnover rate is very high at this factory. 

A: Why is the turnover rate so high? 

B: You mean what the is the reason for a high turnover rate? Ehmm that is very common situation in 

china.  

A: oke, and why is it so common. I don’t have any knowledge of the situation 

B: because in china most of the factories are located in coast cities and most of the workers are coming 

from less developed parts of china, mostly inner land. We call this migrant workers.  This means that the 

workers left home and just want to have a job in the factories for a certain time. Sometimes the workers 

are not satisfied with the factory situation. This is a matter of the management style , the salary, the 

dormitory, everything. Impact factors. Especially for young workers, they don’t want to stay in a bad 

factory for a long time. They just want to change their job from time to time to see different factories. 

So jeah.  

A: Are there also factories that do have a low turnover rate in workers? 

B: Ehhm, depends on. In china there are different types of companies. We can categorize this into three. 

First the local company (Private company), Second investeded by hongkocng or taiwanees, third one are 

companies with investors of foreign companies (like Philips). Also a last one which is kind of a state 

owned company. So for a private company or a local company hongkong or taiwanees companies the 

turnover rate is very high because workers are not satisfied. They go to the factory just for making 

money, they live in a dormitory, they cannot stay with their family always, and actually most of the 

workers are single, some workers get married but they cannot live to gether. They have to be separate 

from the wife or husband and is therefore very unstable. Poor Working conditions are also a factor for a 

high turnover rate of workers. The management style and the attitude to the workers might be not 

good. The workers might not be satisfied with the wage. So there are a lot of factors that determine the 

worker turnover 

A: Is that different in a foreign or a state owned factory. 

B: Hmm sorry?  

A: Is this situation different in a foreign or a state owned factory? 

B: hmm foreign company or state company you mean? Hmm for foreign companies, for example a 

Philips factory in china, we do have some Philips factories, but actually the situation may be a little bit 

better than a local company but I cannot say better enough. For example, our factories in Changhai that 

produce lighting products the turnover rate is also very high but it can be much better than local 

companies but it is still very high.  
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A: And how is this situation in a state owned company? 

B: state owned company.. the turnover rate is low. Very few workers have the chance to work in a state 

owned company this means that they graduated from university and they have a high degree.  

A: Does the state have factories which also do plastic molding etc? or what kind of factories does the 

state own? 

B: Ah emm..  I don’t have any experience at a state owned company so I don’t know the real situation 

there.  

A: Is it oke if we do one more company?  

B: Actually we did not finish yet this company. Because I put a lot of issues in this ZT. The first one is 

related to the flammable chemical management. The second one is related to the explosion risk in the 

painting process and the aluminum polishing process. Because you know the painting process organic 

solvents are being used and it is easy to get emissions into the air so it is easy to get an explosion. During 

my site visit we could see some anti-explosion measures that were not sufficient. For example the 

electrical system including the lamps should be anti explosion lamps. Some lamps were broken and 

replaced with ordinary lamps instead of antiexplosion types. That is for the painting process. ;For the 

aluminum polishing process it is also very easy to get explosions. The preventive action should be 

antiexplosion electrical systems, second ventilation, third should be to clean the aluminum dust 

everything to prevent dust accumulating to certain amounts. So for this measures they did not take 

sufficient action. For example for aluminum production process they did not install antiexplosion 

electrical systems and they don’t have the management mechanism there to clean the dust every day.  

A: These were also actions you issued before in your last site visit? 

B: yes. I raised these issues last time but I did not put it as a ZT. During the follow up visit, the supplier 

did already put into the management requirements in place to clean the dust every day but for the 

electrical system this measure is not ready yet. Ehh the reason is that the supplier outsources this 

process to a vendor. It is a bit difficutl to manage the vendor. I think that this is an excuse because the 

production process is still existed in the scope of  company xx.  

A: So you state that it is an excuse that It is a vendor but it is actually an integrated process within the 

supplier? 

B: yes,  

A: Do you think they are going to solve it since they are using this excuse of a third party? 

B: Ehh no matter if they outsource this process to a vendor, the situation that we can except is that they 

put the production outsite company’s X factory scope. If the production lines are still within fatory X’s 

scope we still have to manage the risks, no matter if it is a third party within the same  building. So far 

they did take actions but it takes time.  

A: How does it come that they are  following up on the actions now and last time they did not? 

B: Because they already got a fire accident. This was a big warning for them. This created a big loss, 

around 100 million was lost.  
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A: So they are solving it now because they had a lot of costs as a result of the explosion? 

B: Yes even they had an insurance on the production building and they put a claim and got the money 

back from the insurance. The last violation with this ZT is the fire fighting system. They around 10 

production buidlings and some of these buildings were built very early and in that time according to 

general requirements. This results that not all the buildings are equipped with fire fighting equipments, 

for example sprinklers, that was also the case for the building that had a fire accident. And eh that is 

first, second they don’t have a regular maintainance by a third party company to do a regular check to 

see if the fire fighting equipment is in good order. I requested them to invite a qualified 3rd party vendor 

to do a regular check and if any equipment doesn’t work it should be repaired immediately. The good 

neqs from factory X is that because Philips is a very big customer for them and after a fire accident our 

collegues and top management put pressure on company x and company x is planning to build a totally 

different and new production building for phhilips that is isolated from the other buildings in a separate 

location and they are going to manage production lines that are dedicated to Philips in a high level 

standard. From this point of view my confidence in the supplier is high. 

A: Can we based to the no regular checkings of the fire equipment? I was wondering why wouldn’t they 

let it check regularly?  

B: They did not put the fire safety at a first priority because they did not think that they would have a 

fire accident anytime. Second they did not do it because of the law requirements. Because in china, the 

law enforcement is not good.  

A: A poor law enforcement is that typical in all regions of china or just where company x is operating? 

B: Its very common in china 

A: Do you think that a better law enforcement would increase the sustainability implementation of the 

supplier? 

B: Yes sure the boss of company x already confirmed that they will install sprinklers in all buildings but 

that will take a lot of money. But the boss jeah don’t want to have the fire again.  

A: So Philips has a high spent at company x.. this would mean the the urge would increase for company x 

to comply.  And would you think that when there is a lower spent at a supplier that Philips could reach 

the same results? 

B: No, for sure no. If we have a low spent than we don’t have any influence on  them and they will not 

take us seriously.  

A: Can we go to company Z, can you still see my screen? So at Company y, they were registered on the 

IPE List. What did you see at this factory? 

B: This zt is related to environmental pollution. Company y is a Japanese owned company and is located 

in the north of china. Actually under this company there are two production sites. The environmental 

pollution is related to one site. Only domestic waste water is discharged to the river. Since the site is at a 

remote area the economic situation at this area is not well developed. They don’t have a city pipe to 

collect waste water from factories. This means that the factories have to discharge the water directly 

into the river. This means that the importance of cleaning the water before discharge is very high. For 
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example, if we would take an indicator for a water pollutation such as COD at this factory cod standard 

is should not exceed 50, there is a factory located in a well developed area, the city collector pipe is 

there and the discharge cod can be 500. That is a major reason for cleaning. This factory does not have 

industry waste water and they have to treat the water from the toilets and canteen and office to a very 

clean degree before discharging. It is very easy for them to exceed the limit. That is why this issued 

happened in this factory. Actually the treatment facility is there but the maintainance is low.  Sometimes 

the maintainance work is not done in time and that is why the cod limit is exceeding. They got the 

mandatory penalty of a local environment production builder. That is why this cite is issued by the IPE. 

Do you know the IPE. 

A: Yes a Chinese NGO 

B: It is a very famous Chinese NGO on environmental issues. ; 

A: Are they allowed to put fines on these kind of violations or does this go via the government? 

B: they can get the violation record of the local government and they put it on the website to push big 

brands (focal firms) to push their suppliers to take improvement actions on environmental pollution 

A: Do you think this helps suppliers to improve?  

B: first regarding IPE, I think partially it is good and partially it is not. Why I say it is good is that they do 

convince big brands/companies to take responsibility to push their suppliers for improvement that is 

good. But on the other hand, the IPE is published system that means that if any supplier has a violation 

record on their website they have to follow the process of IPE to delist from their website. And 

sometimes only green audits have to be done at these suppliers so that the supplier names can be 

removed from their website. This means that the supplier has to pay a third party for a green audit, and 

not only they have to pay for a third party but also for IPE delisting and some NGO’s. Sometimes a 

supplier does not want to pay for a green audit and I don’t think that a green audit is necessary. That is 

why I partially agree with the IPE. That is first. Second back to this case. For this supplier, unfortunately 

for them their location area has a high discharging standard. On the other hand they do treat the 

wastewater before discharging. By a mistake there is a occurance for them to exceed the limit. They 

already took some corrective action and I think that that is acceptable for us but they just don’t want to 

pay for an IPE green audit. So now we have an internal discussion that we don’t want to follow the IPE 

green audit process if a supplier can provide sufficient evidence to prove that they already took 

improvement actions to prevent reoccurrence because we think this is already sufficient enough.  

A: I understand, why do you think that in the first place they did not do enough maintenance? 

B: hmm, ehm, that’s ehm I can understand because the fuel dispender is really high for this factory, I 

think they do not have industry waste water, that means that the wastewater is not that bad pollutant 

for the river. Only some pollutant for the toilet and no big impact on the environment is created.  

A: What would be the social role of Company Y in the area? 

B: It is a popular city in china, company y is a good company and people want to work there. More than 

1000 workers are working there.  
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A: To wrap up, I heard a couple things coming back sometimes, Awareness of managers, workings, 

Number 1 priorities, Quality cost delivery. This puts less effort in EHS. Who is owning the company is 

important. High turnover rates influence the education of the new workers and the know how.  

Do you think that the reasons for ZTs overlap? So for EHS, that the same factors count 

B: Ehmm I think that Awareness is the most important for EHS. Because in general speeking the top 

management at factories is not high. If they would put it on the top of their agenda, many issues could 

be solved. Second, if they have sufficient awareness, they would employ a dedicated EHS manager with 

sufficient time, knowledge and capabilities to manage the risk, no matter the working conditions or the 

environment.  

A: So awareness would be the number one determinant. Do you think that sustainability is integrated 

into the education in china/ 

B: ehmm sustainability is very popular now in big companies in china now. Especially in big companies. 

Many big companies have a sustainability manager now which is managing the supplier risks that is first. 

Second, in some foreign big companies, they do have a dedicated, well educated EHS manager. With 

these conditions, in china, environmental pollution and working conditions already improved a lot. Both 

due to the companies and due to the society 

A: How come this development of this situation in china over the last years? 

B: first eh, indeed the economic situation is much better than before, second, there is a lot of good 

awareness due to foreign companies who are leading examples to improve the situations and spride the 

knowledge around. On the other hand the workers, more and more younger generations are their 

situation is much better than their parents ones. They are seeking for better working conditons and they 

are seeking for their rights, so the society is changing very fast in china.  

A: And does the government play a role in this development as well? 

B: The government put environmental pollution at the top of their agenda. There are more and more 

severe on their requirements regarding environmental pollution. So from all over the country the 

environmental pollution is already everybody’s concern thanks to the government. The big driving force 

is from the government because they have power 

A: how does the government communicate changes in the law? 

B: It is not new laws, it is mostly an upgrade in the laws and more enforcement. Last year the 

government put many officials to check on environmental pollution. So small companies, if they do not 

have an environmental facility in place they were requested to close so last year a lot of small factories 

did close. 

A: Do you think that there are more ZT violations in small factories than in large companies? 

B: Sure 

A: Why would there be more violations?  
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B: first, awareness second knowledge priority, third a professional EHS manager. If you want to improve 

on sustainability than you need an ehs manager, you need education, you need to have money, and you 

need to have resources. If you do not have these, you cannot do a very good job in EHS management. 

A: Do you think that they do have the money but they do put it at different places  

B: the profitability is relatively low, the priority is low and risk management capabilities are also low.  

Table 12: Coding scheme interview 2, Expert 2 

Factors Sub-
factors 

Describtion Emperical 
indicators 

Illustrativ
e quote(s) 

Unsafe 
working 
conditi
ons 

Environme
ntal 
pollution 

Ownership 
 

Refering tot 
the 
nationality 
of the 
owner of 
the 
company 

locally 
owned, 
foreign 
owned, 
state 
owned 

 
x x 

Awareness 
 

How aware 
people in 
the 
organization 
are about a 
ZT 

Top 
manageme
nt, Middle 
manageme
nt, 
Workers 

"The boss 
has a low 
awarenes
s on 
Environm
ent Health 
and 
Safety 
(EHS)"  

x x 

    
"There is 
no 
awarenes
s of the 
risks 
related to 
proper 
storage of 
Chemicals
" 

  

    
"They 
think they 
have no 
industry 
waste 
water, 
that 
means 
that they 
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think that 
the waste 
water is 
not that 
bad 
pollutant 
for the 
river"     
"I think 
that 
awarenes
s is the 
most 
important 
since 
generally 
speaking, 
the 
awarenes
s of top 
managem
ent is low" 

  

Management 
 

Manageme
nt related to 
the 
implementa
tion of EHS 

EHS team, 
EHS 
manager, 
Top 
manageme
nt support,  

"There is 
Dedicated 
EHS 
Team"  

x 
 

Priorities 
 

The 
priorities 
operation of 
the owner 
of a factory 
or the top 
managemen
t  

Cost, 
Quality, 
Delivery, 
sustainabili
ty, EHS, 
Production
, making 
money 

"I don’t 
think that 
the boss 
of this 
supplier 
has a very 
goov 
awarenes
s of EHS" 

x 
 

    
"In 
demand 
of the 
boss, the 
first 
priority is 
always 
productio
n and 
making 
money" 

x 
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Risk perception 
 

The 
perception 
of the risks 
related to 
ZTs  

Risk 
perception
, Risk, 
dangerous, 
awareness 
of risk 

"Factories 
do not do 
checks on 
fire safety 
because 
they never 
had a fire 
accident, 
they think 
it will not 
happen to 
them" 

x 
 

     
x 

 

Knowledge 
 

Relates to 
the amount 
of 
knowledge 
related to 
the ZT 

sufficient 
knowledge
, 
knowledge
,  

 
x 

 

 
Organizati
onal levels, 
(Top & 
middle 
manageme
nt, 
workers) 

   
x 

 

     
x 

 

Equipment 
 

The 
equipment 
and facilities 
related to 
the ZT  

Storage of 
chemicals, 
antistatic 
lamps, 
ventilation
, fire 
fighting 
equipent 

"The 
storage of 
the 
chemicals 
is not 
good. 
Chemicals 
are placed 
along the 
productio
n lines 
and 
chemicals 
are not 
placed in 
the 
dedicated 
cabinets" 

x 
 

    
"Anyone 
can access 

x 
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flamable 
chemicals 
in the 
productio
n line"     
"There are 
no 
antistatic 
measures
" 

x 
 

    
"Too high 
quantities 
of 
chemicals 
stored in 
1 
location" 

x 
 

External pressures 
 

Pressures 
put on the 
factories 
from 
external 
sources.  

Governme
ntal 
pressures, 
law 
enforceme
nt, local 
governme
nt, buyers, 
NGO's 

"If the 
buyer has 
a low 
spent 
than we 
do not 
have any 
influence 
on the 
supplier 
and they 
will not 
take the 
buyer 
seriously" 

x 
 

     
x 

 

High turnover of 
workers 

 
The rate on 
which the 
workforce 
renews 

turnover 
rate, 
migrant 
workers 

 "To 
increase 
the 
knolwedg
e of 
workers 
really 
takes 
time…. I 
think that 
the 
knowledg
e of 
workers Is 

x 
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low 
because 
the 
turnover 
rate of 
workers 
of chinese 
factories 
is very 
high" 

Job satisfaction 
 

A measure 
on how 
satisfied the 
workers are 

  
x 

 

 
working 
conditions 

 
poor 
manageme
nt style, 
salary, 
domratory
, poor 
working 
conditions 

"Young 
workers 
change 
jobs from 
time to 
time to 
see 
different 
factories" 

x 
 

 
personal 
situation of 
the 
workers 

 
cannot 
stay with 
their 
families, 
migrant 
workers, 
single, no 
partner, 
family 

"some 
workers 
get 
married 
and can 
not live 
together 
and have 
to live 
separate 
lives from 
their 
partner" 

x 
 

Resource allocation 
 

The 
willingness 
to put 
resources 
on 
measures to 
prevent ZTs 

Dedicated 
EHS team, 
Maintaina
nce, cost,  

"You can 
imagine, 
they have 
5000 
employee
s but only 
one 
person 
responsibl
e for 
0.5FTE for 
EHS" 

x x 
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x 

 

Procedures 
 

Procedures 
relate to 
integrates 
procedures 
regarding 
EHS. These 
are 
standard 
procedures 
to assess, 
reduce and 
control the 
risks related 
to ZTs 

Antistatic 
lamps 
replaced 
by normal 
lamps, 
Safety 
checks, 
health 
check, 
cleaning, 
EHS team 

"At least 
to lock 
and 
manage 
the 
chemicals 
by a 
responsibl
e person 
and to 
have a 
responsibl
e person 
to well 
manage 
these 
chemicals 
would 
decrease 
the risk to 
a certain 
degree" 

x x 

    
"There are 
no regular 
checks on 
fire 
safety" 

  

Development of the 
region 

Economic 
developme
nt 

The 
economic 
developmen
t of a region 
relates to 
how poor or 
how 
developed a 
region is 

Economic 
situation, 
poor 

"Since the 
site is in a 
remote 
area, the 
economic 
situation 
of this not 
well 
developed
" 

 
x 

 
Infrastruct
ure 

Relates to 
the 
developmen
t of the 
infrastructur
e where a 
factory 
builds up on 

Remote 
area, city 
waste pipe 

"There is 
no city 
pipe to 
collect 
industry 
waste 
water 
from 
factories" 

 
x 
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Cost 
 

The cost of 
operation of 
risk 
reducing 
measures 
related to 
ZTs 

Operating 
cost, 
maintaina
nce, fuel 
cost 

"The fuel 
consumpti
on of the 
waste 
water 
treatment 
facility is 
high" 

 
x 

Profitability 
 

This is a 
measure on 
how 
profitable a 
factory is 

profitabilit
y, revenue,  

"If the 
profitabili
ty is 
relatively 
low, the 
priority on 
EHS is low 
and the 
risk 
managem
ent 
capabilitie
s are also 
low" 

x x 
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Appendix III.3 Interview transcript and coding interview 3, sustainability expert 3 (10-12-

2018) 
A: Introduction to the research and the interview 

B: Oke actualy supplier X has three ZT issues, the two you want to discuss remained open. The first one 

is about the minimum wage issue. You don’t want to talk about the wage issues right?  

A: no but if you want to give some of the information feel free to tell since it might be usefull as well 

B: I would like to first give you some background information of this supplier. This supplier is a metal 

processing supplier it produces the inner part of the rice cooking machine for us. It is the metal inner 

part of the metal cooker. This supplier is actually a small supplier with around 300 employees for the 

whole factory and is a local enterprise. The boss actually has not have ehm is not highly educated and 

the industry is not very technological developed. It is just a very traditional metal processing supplier 

with the main processes like punching, metal punching, and shaping it into the inner part of the rice 

cooker. And also some painting and coating of the machine. Just a very local and small enterprise. The 

target of this supplier is actually first of all to fight for survival because in china actually the economic 

situation is not so good. The owner just wants to make as much money as he can to make the enterprise 

survive. So for this supplier they actually does not want to put a lot of investment in health and safety 

and environment. They just are trying to make the minimum requirement of the local government. As 

long as they do not get a penalty. Do you understand the background? 

A: Yes so they operate in a low economic situation and the owner is really focusing on keeping his 

business running and his priorities are not on sustainability.  

B: Yes, not the priority for them. For this supplier, the person in charge of sustainability is also in charge 

of administration and of production tasks in the facility. So he cannot focus on sustainability only. That 

means that he does not have too much time and he also does not have enough sustainability knowledge 

to develop their sustainability situation. But on the other hand, I actually do think they know they need 

to do something and that they know how to do it but they just don’t want to invest.  

A: So they are aware of the situation? 

B: I think most of the issues they are aware of it, but it is just a matter of investing or not. It is a choice 

for them to take. Then this is the background information of this supplier. For the wage issue, you can 

see that I actually put it as a ZT because their minimum wage and their overtime payment are not 

sufficiently paid to around 50% of the workers, only for one month. I can tell u the reason. This 

happened in December 2017, that is quite a special month because starting from December 2017 the 

local government actually increased the minimum wage for all the workers in that area. However, the 

supplier told me that they did not get the information at the ealiest time so they actuallydid not pay 

sufficiently. That means they already paid the workers, afterwards they got the information of the local 

government. And then from January they increased the wage according to the governmental standards, 

however they were still required to back pay the workers and to pay the gap between the too little 

payed wage in December and the actual salary. For this one it is not too difficult to solve the ZT and it 

was not too much money.  

For the working conditions you can see that I actually focus on the dangerous chemical management. I 

wrote down this issue due to the following main reasons. This supplier uses really a lot of chemicals 
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including acids and a lot of cleaning agent to wash the metal parts, like three to four tons stored on site. 

The storage condition is very bad. I will show you some fotos and I will share my screen. Can you see this 

storage warehouse? There is actually mud on the floor due to the leakage of the chemicals, so can you 

see it clearly?  

A: Yes 

B: Very bad, this kind of acid is dangerous. Normally we ask a supplier to provide a good place to store 

these chemicals. Actually there should be a separate container to store these dangerous chemicals and 

there should be some fire fighting equipment installed and also there should be ventilation fans 

installed. And the fans should be antiexplosion (antistatic) ones and here you cant see anything can you 

see that?  

A: Yes, so what will happen in the worst case when the chemicals are stored like this and what is the 

risk? 

B: this warehouse is next to a river and is built on the river back. If there is some leakage of the 

chemicals. If this will go into the river it will pollute the water in the river. Secondly, for this dangerous 

chemicals, if it goes on someones skin, it will burn the skin. For the workers, if they go into this 

warehouse they wear no PPEs/ 

A: Do you think that the workers know the risk of entering the warehouse and the chemicals? 

B: I think that some of them kknow the risks and they can avoid it but actually they cannot. For this 

chemical there is also an explosion risk. When there is a high temperature and this kind of chemicals has 

VOC’s and when there is a spark there will be an explosion 

A: Do you think that the manager, you told me he is low educated, do you think that he is aware of all 

the risks of this situation? 

B: I think they know the risk but they do not have enough knowledge to manage it and they do not have 

enough money to put into it, and also, actually for this supplier they never had an explosion or fire due 

to poor management. So I think that they think that they are lucky enough to avoid this kind of risk.  

A: So the risk perception is really low? 

B: Yes they think this will not happen/ 

A: So how do you think they could get the know how on how to store this? 

B: If they use a lot of chemicals they should send someone of a training agency or from the local 

government, or a training organized by a local government to get well trained and to get enough 

knowledge and to get certificates and to manage this warehouse according to the legal requirements. If 

they can do this then I think they can lower down the risk. They should get some people dedicated to 

this management and they should get the knowledge and get certificated on how to operate strictly 

according to the legal requirements 

A: And why do you think they did not do that yet? 

B: ahh, For this supplier they do have someone to manage this warehouse, but this person is not a 

dedicated EHS person, and this person is also is in charge of the production in some workshop, so I don’t 
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thinkt that he can spend a lot of energy and time in this management and I think for this supplier, 

including the owner, they just want to put a minimum effort, or time, or energy, or money to this kind of 

warehouse management. That is the main reason. 

A: In the region they operate in, how is the state regulation? How do the local authorities regulate the 

suppliers 

B: ehhm, factly speaking, most of the chemical warehouses in the suppliers we visited are below the 

legal standards. I think for local authorities, we cannot ask all the suppliers to move or destroy their 

warehouses below legal standards because they have this minimal requirements, first there should be 

no fires and no explosions caused by this poor management. As long as suppliers can do this, the local 

government will ignore it. But at a moment when there is a fire or explosion the local authorities will 

come out and say yes this is below a legal standard. For 99 percent of the supplier in china the health 

and safety  standars are below legal standards. 

A: If we go back to for instance the PPE wearing for workers when they enter the warehouse, is the PPE 

there or do they just not use it? 

B: Actually when we evaluate chemical management we have two parts, the first one is about the 

chemical storage, second one it is the chemicals used in the workshop. In the workshop they do have 

some PPE for the front line workers, production workers, For the people who manage the warehouse 

they do not use the PPE. And primary request they said they would provide PPE afterwards but I did not 

have any chance to check on them yet.  

A: Is this because the PPE is not provide by management? 

B: They do not provide it 

A: So than the workers also cannot use it. Do you think that the workers would use it if they have PPE 

B: for those some workers, I mean most of the workers who work in the chemical environment are 

willing to wear the PPE but some of them will just take of the ppe for a while because it is not 

comfortable for you to wear the PPE all the time. Because when you take of the PPE you should actually 

go outside but for the workers I do not think that they can go outside to breath fresh air at any time 

except if they want to go to the toilet or get some water.  

A: SO they cannot just take a break to get some relief of the PPE? 

B: during the production you cannot use the PPE all the time and they have to take it off for a while 

during operation.  

A: Do you think they know the risks when they take it off for a while? 

B: ehm I think most of them know the risks but some of them just don’t take it seriously.  

A: Why would you think they do not take it seriously? 

B: Because ehm, to my knowledge I also do not see many people get an occupational health check or an 

occupational illness. They do not see the bad results so they will think that it will not happen to them. 

A: So the risk perception of workers is low? 
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B: Yes they don’t see an occupational health problem happening to them  

A: If you look at a supplier which is performing the same type of production but with higher standards, 

what do you think made the supplier change the situation? 

B: I will show you a picture of a supplier with a good warehouse, do you have a minute? This one is 

much better, much, much better. So there is fire equipment above, there is also an anti explosion fan 

and an antiexplosion air condition. There is a secondary containment to avoid leakage and they also 

have pallets to store the chemicals are separately stored. For this supplier it is actually a very big one, it 

has multiple sites, they have  10 sites in china. It is a hong kong enterprise. 

A: So what would be the differences between Supplier X and this one? 

B: For this supplier they actually have a dedicated ehs team, I think around 3 or four people to manage 

the EHS issues along the site. They have better knowledge and they this dedicated people and every 

year they also get a fund and money to invest in the EHS issues.  

A: So this supplier puts more resources in EHS? Why do you think that they see it as a higher priority 

than company X? 

B: first of all the supplier is located into south china.  Guandung provice, here the local authority puts 

much more attention to Health and safety issues, especially the chemical managements. SO the supplier 

gets pressure put on from local authority. Secondly actually they have a very good sense of 

sustainability, they are willing to invest and they actually you know, for the company it is a bigger 

company and they make more money. And are willing to invest. Once they invest into sustainability, 

their clients are more happy and put more orders since they are more safe and they are you know more 

safe and more better. So they get rewards for being more safe and more better you understand that? 

Since they are good at sustainability they get more business.  

A: would you think that company X knows that they might could get more business if they have 

enverything in order?  

B: I think if you actually have more business and more money you are willing to invest. If you just want 

to survive than you actually put less effort than the rest. It is either a positive circle or a negative circle.  

For this supplier actually, if Philips would not go for a site assessment then they would also do quite a 

good job.  

A: Do they have more big buyers like Philips? So more pressures from other companies as Philips? 

B: I actually do not know if they have other big suppliers. I will look if they have more big suppliers. I 

cannot find it but they are so big that they probably have more buyers. They did not disclose their cliants 

A: Is it oke for you to do one more company, Company Z. This supplier has a problem on environmental 

pollution 

B: Company Z is actually located in the same area as company X. Also a local small company around 300 

people. For this supplier it is just ehm for this supplier is better than company X. Because after my 

communication with them, the supplier builds a waste water facility to make things right. 

A: how was the situation before it improved? 



Appendix 

108 
 

B: The situation before they improved the issue. They had a waste water product of their production 

process. A small amount comes from the painting process. They actually had this process since the last 

half of 2017, so the painting process is only a recent new process. I think that not much waste water is 

created. Most of the waste water comes from the metal washing process.  

A: Does that go into a river? 

B: It goes to an underground pipe. They do not discharge the wastewater into a river, if they do so they 

will get arreseted by a local government. In china there is a factory waste water pipe under ground. Rain 

water will go into a rain water pipe, Domestic waste water so for example water from the toilet goes 

into a domestic waste water pipe. And the waste water from the production, industrial waste water wil 

go into the industrial waste water pipe.  

A: So there is a waste water pipe especially for industry? 

B: Before you discharge the waste water into the industrial waste water pipe, you need to put the water 

up to standards and they need to clean in to some exchange. Then the water goes into the city waste 

water facility. 

A: so why do you think that they did not treat the waste water before? 

B: Because I asked them and they did not do it 

A: Yes but what was the reason that they did not treat the water in the correct way? 

B: For example when I looked in the environmental impact document and in the approval of local 

government authority the local authority will ask them to treat this water to meet a standard. Then if it 

is approved they can put the water into the waste water pipe. However when I was on site I saw that 

they just washed the metal parts and then discharged the water into the pipe directly without treating 

it. Withou putting any agent. They actually did not have a waste water treatment facility so how can 

they clean the waste water before discharge, they cannot and also they cannot change it. 

A: So what would you think would be the reason that they did not have this waste water treatment 

system in place? 

B: Because the waste water treatment is physical, you can see it and when they not have it you cannot 

see a facility.  

A: Yes I see that they did not have one, but why do you think they did not install one?  

B: You ask me the reason why they did not have one before they improved? I think they ehm first of all 

ehm when I ehmm. Oh well I know, They got the environmental documents a few years ago, but when 

they got the documents they did not have the painting process in place. So at the very beginning they 

only had the washing waste water. And for this washing waste water the documents only asked to put 

some agent in it to clean it. So at that stage they did not have to have this waste water treatement 

facility. However, after a few years until now they expanded the production so they generated more 

waste water from the washing process. This is the first. Second, they added the painting process which 

also generate the waste water. Combine the two together, I think it is necessary to build a waste water 

treatment facitliy and update their environment documents.  
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A: So they expanded their production and they added a painting process and did not change their 

discharge system. Would you think that when they were expanding that they should install this 

machine? 

B: I think there are two reasons. First of all they did not get much pressure from the local authorities. 

And to be frank, for this supplier the pollution is not very very bad for industry standards. So I think that 

they actually do not get much pressure. Second, off course I think that they did not have any of their 

main customer put pressure to invest, so they would not invest 

A: so external pressures would create an incentive to change?  

B: So they are a small enterprise without a dedicated EHS manager. And they are a survival enterprise 

with not very much money 

A: So I hear some overlapping reasons. First of all they do not make enough money to invest in 

sustainability, the awareness is sometimes a bit low, and there is no responsible worker for health and 

safety.  What do you think could help the suppliers to improve on that? 

B: First of all I do think that it is helpful if the owner has a very good sense of sustainability. Because the 

owner will decide if they will invest in sustainability or not. Then they will get a dedicated EHS person so 

that he can put in effort to improve. So two aspects, awareness of the owner, and second the 

knowledge of the dedicated person 

A: what would you think that would help to increase the awareness of the owner?  

B: I think if the government could put some pressure or invite the owners to a session or a training at a 

certain frequency it will help. Secondly, the main clients of the suppliers place more orders to a supplier 

or if we could do a brand collaboration you know we can stand together to ask the supplier to improve. I 

think this could be  one way to improve.  

You know in china, for the ordinary people like my father or mother they have some knowledge about 

environmental protection. But if you ask people to implement or sacrifice some of the ingredience to 

protect the environment, they hesitate. The same counts for the owner of the factory, he or she even 

needs to do more, or put more money it is kind of tricky. 

A: Why would you think that this is such a difficult tradeoff?  

B: for example I can tell u a story. Ehhm if there is another same supplier next door to company X, lets 

call it A factory. Now Philips is asking company X to build a waste water facility, but no one is asking 

company X to build one, if you are the owner of Company X, do you feel comfortable ? Some suppliers 

are doing import or export trading but others are just doing domestic business. They do not get any 

pressure from their suppliers. They can make products more cheap because their cost is low. But the 

same situation for Company X, the cost is the same but they need to invest on environment so if I am 

the owner I maybe would like to lower down the cost as much as possible. Also each year Philips is also 

renegotiating prices with their suppliers and is asking to cut down the prices. Ignoring the fact that the 

actual cost  of materials and manpower is actually increasing. This is a dilemma for the suppliers and 

also a dilemma for the government.  And also a tradeoff for the government because if they shut down 

the factories people lose their job and the government loses taxes. This is a society issue, because in 

china I can see many percent I think 99 percent of the enterprises is below the legal standards. And it is 
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difficult. Even for Philips shiang hai has got penalties for quality issues last year a couple times. So if it 

even happens for Philips. No enterprise can be perfect.  

For company x and y, they are actually producing component suppliers, so they are like tier 2 suppliers. 

So part of the margin is taken away by the tier 1 supplier as well.  

A: So the products they use are also component products which makes the competition rather high. Also 

since many suppliers competitors do not have many pressures of their suppliers. It creates a rather 

difficult situation.  

 

Table 13: Coding scheme interview 3, expert 3 

Factors Sub-factors Describtion Emperical 
indicators 

Illustrative 
quote(s) 

Unsafe 
working 
conditions 

Environmental 
pollution 

Factory Size 
 

This is a 
measure of 
the size of 
the 
company. 
Measured by 
the number 
of employees 

Small factory, 
large factory,  

"This supplier 
is actually a 
small supplier, 
around 300 
employees for 
the whole 
factory" 

x 
 

    
"This is a very 
good supplier  

  

    
"It is a bigger 
company and 
they make 
more money, 
they are 
willing to 
invest. Once 
they invest 
into 
sustainability 
their clients 
are more 
happy and 
place more 
order" 
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Ownership 
 

Refering tot 
the 
nationality of 
the owner of 
the company 

local supplier 
 

x x 

Production 
methods 

 
Refering to 
the risks 
integrated in 
the methods 
of 
production 

technological 
developed, 
traditional 
metal 
processing, 
punching, 
shaping 

"The industry 
is not very 
technological 
developed. It 
is just a very 
traditional 
metal 
processing 
supplier with 
the main 
processes like 
punching, and 
shaping" 

x x 

Priorities 
 

The priorities 
operation of 
the owner of 
a factory or 
the top 
management  

cost, survival, 
money, 
minimum 
effort, time, 
fund, 
dedicated 
people, 
invest, 
investment, 
survival 
enterprise 

"The target of 
this supplier is 
actually first 
of all to fight 
for survival. 
The owner 
just wants to 
make as 
much money 
as he can to 
make the 
enterprise 
survive" 

x 
 

    
"The owner, 
they just want 
to put a 
minimum 
effort, or 
time, or 
energy, or 
money to this 
kind of 
warehouse 
management. 
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This is the 
main reason" 

    
"If you ask 
Chinese 
people to 
mplement or 
sacrifice som 
of the 
ingredients to 
protect the 
environment, 
they hasitate. 
The same 
counts for the 
owner of the 
factory" 

  

Development 
of the region 

 
relates to the 
demographic 
development 
of the region 

economic 
situation 

"In China, the 
economic 
situation is 
not so good 

x x 

    
"The supplier 
is located in 
the south 
China, 
Guangdong 
privince, here 
the local 
authorities 
put more 
attention to 
EHS issues, 
especially 
chemical 
management" 

  

Willingness 
to invest 

 
the 
willingness 
to dedicate 
resources on 
EHS 

investment "this supplier 
actually does 
not want to 
put a lot of 
investment in 

x 
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health and 
safety and 
environment" 

    
"I think it is 
just a matter 
of investing or 
not. It is a 
choice for 
them to take" 

  

External 
pressures 

  
local 
government, 
minimal 
requirements, 
government, 
pressure, 
customers 

"they did not 
get much 
pressure from 
the local 
authorities" 

x 
 

    
"I think that 
they did not 
have any of 
their main 
customer put 
pressure to 
invest, so they 
would not 
invest" 

  

Awareness 
 

How aware 
people in the 
organization 
are about a 
ZT 

Aware, 
awareness, 
workers, 
sense of 
sustainability 

"The supplier 
has a very 
good sense of 
sustainability" 

x 
 

knowledge 
  

knowledge, 
highly 
educated 

"The owner is 
not highly 
educated" 

x x 

    
"I do think 
that they 
know the risk, 
but they do 
not have 
enough 
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knowledge to 
manage it" 

    
"They have 
better 
knowledge 
and they have 
dedicated 
people on 
EHS" 

  

Equipment 
 

The 
equipment 
and facilities 
related to 
the ZT  

Storage of 
chemicals, 
storage 
conditions, 
fire fighting 
equipment, 
availability of 
PPE, 
antiexplosion 
fans, waste 
water facility 

"This kind of 
acid is 
dangerous, 
actually there 
should be a 
separate 
container to 
store these 
dangerous 
chemicals and 
there should 
be some fire 
fighting 
equipment 
installed, 
alsothere 
should be 
ventialtion 
fans installed. 
The fans 
should be 
antiexplosion 
ones" 

x x 

    
"They do have 
some PPE for 
the frontline 
workers. For 
the people 
who manage 
the 
wearhouse 
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they do not 
use the PPE…. 
They do not 
provide it" 

Money 
  

money, 
investment 

"They don’t 
have the 
money to put 
into it" 

x x 

Risk 
perception 

  
They do not 
think this will 
happen to 
them, avoid 
risk,  

"This supplier, 
they never 
had an 
explosion or 
fire due to 
poor 
management, 
so I think that 
they think 
they are lucky 
enough to 
avoid this kind 
of risk" 

x x 

    
"Some of 
them know 
the risk but 
some of them 
just do not 
take it 
seriously. 
They do not 
see the bad 
results so they 
will think that 
it will not 
happen to 
them" 
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Local law 
requirements 

 
These relate 
to the law 
enforcement 
and 
requirements 
of the local 
government 

local 
authorities, 
local 
government, 
legal 
standards, 
arrested 

"For the local 
authorities, 
they cannot 
ask all the 
suppliers to 
move or 
destroy their 
warehouses 
below legal 
standards….. 
If there are no 
fires and 
explosions 
caused by 
poor 
management, 
the local 
government 
will ignore it" 

x x 

    
"99 percent of 
the suppliers 
in China, the 
health and 
safety 
standards are 
below legal 
standards" 
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Appendix III.4 Interview transcript and coding interview 4, sustainability expert 1 (11-12-

2018) 
A: Introduction to my research 

A: I will look up the files on the computer so that you can see the ZT issue, ill present my desktop so you 

can see the issue. Can you see my screen? The first one is company X, you found a ZT in unsafe working 

condition in September. What was the information like there? The text says there is a three in one 

situation in the factories dormitory 

B: Yes actually this  ZT is very common in Chinese suppliers. It is about in china, we call it three in one 

buildings. That means that the suppliers dormitory is located in the same building as the warehouse and 

also the workshops. 

A: So it is not the case that de bed is in the actual warehouse or storage unit but that it is just in the 

same building? 

B: The situation is the dormitory is in connection with the electrician warehouse and the warehouse is 

also the returned goods warehouse. So this is a combination of this building 

A: And why is that a problem? 

B: you mean the reason of the problem? 

A: Well yes why is it a problem if the combination is in one building? 

B: ehmm I think it is during our discussion  with the suppliers actually they are just moving to a new 

area. They are moving their factory from the old address to the new address. And then they are how do 

you say it, there are some warehouses and building still under construction and ehh decoration. And 

there are five dormitories located in that area, and between two dormitories there are some places 

where they just build up some roofs and wallsfor temporary storage. They just connect two dormitory 

buildings with one frame and the how do you say it the structure is temporary with thin walls. If there 

are just some roofs and they just store some bicycles and it is an open or semi open area I think than it is 

not a ZT but actually they build walls with roofs to store finished and returned finished goods and also 

materials used for the electrician maintenance. This would create a high risk for the dormitories.  

A: so it would create unsafe conditions while they are inside the dormitory and when they are sleeping.  

B: Yes they are not in the same building but the roofs are connected. Actually this situation is very 

common in a few suppliers. For example we have another supplier where there is a six story dormitory 

and the first floor is used for some workshops normally 

A: And how many workers are located in this dormitory? 

B: ehhm, I think more than 2000. I can check. Iit are 2100 workers. Actually this supplier is a good 

supplier. So it is quite a big factory.  

A: So you say it is quit a good supplier. What does this supplier make a good supplier? 

B: Firstly the supplier is a foreign investment supplier. It is actually ehh they have build up a good EHS 

structure and organization. They have an EHS manager and they also have an EHS department with four 
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to five employees responsible for EHS issues and the EHS manager worked in a Philips Lighting factory 

before.  

A: Is it a Philips factory or is it a coincidence that there is the same EHS manager? 

B: it is just a supplier 

A: So it is a factory set up by foreign investments, why do you think that the factory conditions are 

better when there are foreign investors? 

B: Yes, ehmm haha very good question. You mean normally the foreign investment factories are better 

than local owned factories, you ask me the reason? 

A: Yes 

B: Ehmm I think the first is awareness. It is a different culture based. In china local owned companies 

start up from being a very low factory and grow to be a very big factory and ehm they have very good 

ehh low awareness but they have very good resources with different local governments. This is the 

Chinese situation, they have a very good relationship with the government and you can get a lot of 

privilege to build your factory and you can develop your business on the economic aspects first, and 

then, maybe after that, you can build new and then you can focus more on environmental and health 

and safety. That is a very normal situation of a Chinese local factories. So they first prioritize the 

economic profits and size and then when they have enough economic ehhm interest and benefits then 

they start to focus on environmental improvements and also health and safety improvements and 

working conditoins. And foreign investment companies, first they have awareness, second they have not 

so closely relationships with the Chinese local government. So they prefer to stick to the legal 

requirements.  

A: so do locally owned companies get less checked by the government? 

B: ehm they just ehm yess they will get less monitoring or checked by the local government since they 

have very good relationships. They need to take some actions on the environmental protection but also 

on working conditions but this is mostly ahm very very common general requirements. For example you 

have to apply for an environmental impact report and you get approval for local government, and if you 

have a very good relationship with the local government, it is easier for you to get approval with the 

local government. Even, maybe, in debth checks, maybe the assessor will not report on and include all 

the processes involved in the environmental pollution factors are maybe not included. But still they can 

get an approval. But for a foreign investment company they just ehm strictly have to implement the 

legal requirements and they have to follow and strictly follow the processes for new build projects. And 

if they expand with new processes they will reapply the environmental applications but for locally 

owned suppliers they may be not.  

A: Oke the local government is more strict on foreign invested companies or is it that the foreign 

invested companies are more affright of the consequences.  

B: I think ehm, officially we cannot see that the local government is less strict for local invested factories 

compared to foreign invested companies. But in fact from a real point of view we see that if you have a 

very good relationship with the local government than maybe they are not so strictly on your factories. 

It is just for example you have a good relationship with debby and debby is a local government officer 
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than debby will give you a lot of privilege to open new factory. But if I am a foreign investment company 

with not a good relationship with the local government and I have no good relationship with the 

government. Then everything will go according to a strict process 

A: And how about NGO’s I heard that the IPE in china is also putting a lot of force. Would here also be a 

distinction where there is a good relationship with the inspectors? 

B: Actually from 2016 and actually Chinese environmental bureau is more and more strictly on 

environmental situation improvement. Actually you should know that  during 2016, especially for the big 

cities, there are more than for example Beijing city there are more than 200 days of smog out of 365 

days. So I have to say that the Chinese officers are very nervous and feel serious on the environmental 

improvements. Because they breath the atmosphere and they are in the same air quality as other 

people. So they need to change the situation and the environmental situation. They started very strictly 

environmental monitoring from the central government to different provinces. So at that time many 

local factories, because previously I have mentioned that they have very not strictly monitored these 

Chinese local factories, then during central monitoring they have a lot of findings and fines and even 

some severe polluting factories are closed during central monitoring. So after two years this, we call it 

environmental storm, by Chinese central government, and the more and more local Chinese factories 

are developed and improved the environmental situation. 

A: So the governmental pressure on suppliers is really working 

B: Yes 

A: To go back to the dormitory, do you think that the workers themselves find it a bad situation that 

they sleep there? 

B: You mean the workers themselves? Eh I think ehm from my point of view workers do not pay a high 

attention to this situation. They don’t think that it is a high risk to them hahah. No they don’t think there 

is a high risk to them 

A: So do you think that the workers are aware of unsafe working conditions in general on the factory 

floor? 

B: ehmm you mean for the foreign investment company? Ehmm it depends. For example if ehm the top 

management of the foreign investment company are aware of the working condition and the middle 

management is also paying attention on the working condition and the employees also receive training 

on this working conditions acknoledgemend and awareness. And they have a certain safety culture in 

this enterprise. But if they did not build up this structure and culture I think it is ehm maybe the workers 

are not so aware of the working conditions. This is somekind of the logic. First the envriormental and 

health and safety structure is like that. For instance first companies like Philips and other companies 

have a requirement on EHS working condiotns and environmental and all the suppliers need to fulfill 

these requirements, they will build up a special team to to implement this requirement, customer 

requirement. Maybe this team is formed out of five members. One is responsible for environmental one 

is responsible or two or three for health and safety and one is responsible for human capital this is a so 

called EHS team or a sustainability working team. So this is a five members team. And this is the first 

step of the factories to start to implement the sustainability requirements at their own factories because 

currently in china’s factories every year they will accept maybe 10 or 15 times this audit different 
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assessment with different customer requirement audits and this five members team they are so busy, 

every week they are preparing for dealing with the sustainability audits. And different customers and 

different brands maybe have different requirements. In general these might be the same but in detailed 

working management this there should be some differences for different customer requirements. So 

they have to deal with it and they have to manage this. So they start to think about how to deal with this 

kind of situation, so they start to separate these kind of KPI’s to the site management team/middle 

management team e.g. they have some production managers and they have some workshop 

supervisors. And this structure and this stage of management structure is that they implement the EHS 

management system in their daily production and they build up for example 20 members with this kind 

of middle management team they have roles and responsibilities on working conditions and 

environmental issues. The second step is that they have build up some structure and team to manage 

the EHS system. And the third stage is they found actually the workers and employees their behavior 

and their awareness is quite important for how to say it to for a 100% maintainance on working 

conditions and environmental and daily operations. So they start to think about to lounge the behavior 

based safety. So they want to build up this safety structure to protect 100% of the employees on 

working conditions and environmental contiditon sin their daily operation. That would be the third 

steps. But I have to say, most of the suppliers are not in the third stage. Because the third stage, is 

actually the ideal situation. ; 

A: have you seen any supplier which is at the third stage already? 

B: ehmm I think at January the 1st I will visit a germain factory and I have a visit to them. I can assume 

that this factory are very good because I have get this kind of feeling because I just have finished de 

document review and they have provide not much insufficient evidence pieces. But ehm from the 

current procedure and implementation record I think this supplier should be very good 

A: But you did not see other suppliers being in the third step yet? 

B: No not yet.  

A: so why would you think that many Chinese owned companies do not have a dedicated EHS team? 

B: I think during our trainings to suppliers and during the on site assessment, Chinese factories and 

foreign invested factories I think the first one step we will ask the supplier to build up an individual 

assessment team. To build up an ehs system. 

A: So why would you think that Chinese owned factories do not have a dedicated EHS team? 

B: I think for Chinese owned factories ehm normally because they will first ehm for the quality system a 

Chinese supplier will be more and more behind more and more and put more attention on quality 

system and implementation system and mostly they will combine this system and EHS team. It is just 

under the umbrella of the quality team. And actually the quality manager will be responsible for the 

quality system , the EHS system and environmental system. They have different colleauges responsible 

for EHS. And some suppliers they are so called a management system team because for Chinese 

factories. And for many Chinese suppliers they have applied for the iso 9000 iso14000 and iso 18000 

these are three management systems. So they will build up a special team and the organization is 

enforced to have a system maintainance team.  
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A: What would be the priorities of a Chinese factory owner 

B: I think they first focus on the quality. They first assign roles and responsibilities to the quality team member that is responsible for the health 

and safety management system maybe two or three colleagues responsible for this. And after that because they have different customers audits 

on this customer requirement. They have different individuals split on this team. 

Table 14: Coding interview 4, Expert 1  

Factors Sub-factors Description Empirical indicators Illustrative quote(s) 

Ownership 
 

Referring tot the nationality of 
the owner of the company 

local supplier, foreign supplier, 
foreign investment 

"foreign investment companies, they have 
awareness, second they have not so close 
relationships with the Chinese local 
government" 

Resource 
allocation 

 
The willingness to put 
resources on measures to 
prevent ZTs 

Dedicated EHS team, Maintainance "They build up a good EHS structure and 
organization. They have an EHS manager 
and they have an EHS department with four 
to five employees responsible for EHS 
issues" 

Awareness Culture How aware people in the 
organization are about a ZT 

Aware, awareness, workers, sense 
of sustainability 

"In China a local owned company…..they 
have very low awareness" 

relationship with 
the local 
government 

  
relation, priviledge, prioritize, 
approval 

"This is the Chinese situation, locally owned 
companies have a very good relationship 
with the government and you can get a lot 
of priviledge to build your factory and you 
can develop your business on the economic 
aspect first, maybe after that you can focus 
on EHS" 
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"They prioritize economic profits and then 
when they have enough economic interest 
and benefits, they start focussing on EHS 
improvements" 

     

External pressures 
  

monitoring, checked, local 
government, smog, air quality, 
environment 

"Beijing city has more than 200 days of the 
year smog. Chinese officers are very 
nervous and feel serious on the 
environmental improvements" 

Risk perception 
  

don’t see the risk, do not pay a high 
attention,  

"The workers do not think that there is high 
risk to them" 

Priorities of 
supplier 

  
quality, focus on, responsible team "They first focus on quality" 
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Appendix IV – Saturation curve, Aggregated coding scheme, and Axial coding scheme 
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Figure 21: Saturation curve of the interviews related to root causes of Zero tolerance violations. 
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Table 15: aggregated coding scheme of the four interviews 

Factors Sub-factors Description Empirical indicators Illustrative quote(s) Unsafe working 
conditions 

Ownership 
 

Referring tot 
the nationality 
of the owner of 
the company 

locally owned, foreign 
owned, state owned, foreign 
investment 

"foreign investment 
companies, they have 
awareness, second they 
have not so close 
relationships with the 
Chinese local government" 

x 

Awareness 
 

How aware 
people in the 
organization 
are about a ZT 

Top management, Middle 
management, 
Workers,Aware, awareness, 
workers, sense of 
sustainability 

"The boss has a low 
awareness on Environment 
Health and Safety (EHS)"  

x 

    
"There is no awareness of 
the risks related to proper 
storage of Chemicals" 

 

    
"They think they have no 
industry waste water, that 
means that they think that 
the waste water is not that 
bad pollutant for the river" 

 

    
"I think that awareness is 
the most important since 
generally speaking, the 
awareness of top 
management is low" 

 

    
"Actually I don’t think that 
they are very aware, 
because it is actually very 
dangerous" 
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"The supplier has a very 
good sense of sustainability" 

 

Management 
 

Management 
related to the 
implementatio
n of EHS 

EHS team, EHS manager, Top 
management support, 
Policy, enforcement,  

"There is Dedicated EHS 
Team"  

x 

    
"Sometimes the supplier is 
not enforcing their policies 
well (with regard to PPE)" 

 

Priorities 
 

The priorities 
operation of 
the owner of a 
factory or the 
top 
management  

Cost, Quality, Delivery, 
sustainability, EHS, 
Production, making money, 
Business, cost, survival,  
minimum effort, time, fund, 
dedicated people, invest, 
investment, survival 
enterprise 

"In demand of the boss, the 
first priority is always 
production and making 
money" 

x 

    
"The target of this supplier is 
actually first of all to fight 
for survival. The owner just 
wants to make as much 
money as he can to make 
the enterprise survive" 

x 

    
"The owner, they just want 
to put a minimum effort, or 
time, or energy, or money to 
this kind of warehouse 
management. This is the 
main reason" 
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"If you ask Chinese people to 
mplement or sacrifice som 
of the ingredients to protect 
the environment, they 
hasitate. The same counts 
for the owner of the factory" 

 

    
"They first focus on quality" 

 

Risk perception 
 

The perception 
of the risks 
related to ZTs  

Risk perception, Risk, 
dangerous, awareness of 
risk,They do not think this 
will happen to them, avoid 
risk, don’t see the risk, do 
not pay a high attention 

"Factories do not do checks 
on fire safety because they 
never had a fire accident, 
they think it will not happen 
to them" 

x 

    
"You don't know what is 
happening, maybe for 20 
years it goes oke, maybe 
tomorrow it wont be oke" 

 

    
"This supplier, they never 
had an explosion or fire due 
to poor management, so I 
think that they think they 
are lucky enough to avoid 
this kind of risk" 

 

    
"Some of them know the risk 
but some of them just do not 
take it seriously. They do not 
see the bad results so they 
will think that it will not 
happen to them" 
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"The workers do not think 
that there is high risk to 
them" 

 

Knowledge 
 

Relates to the 
amount of 
knowledge 
related to the 
ZT 

sufficient knowledge, 
knowledge, educated, know 
how 

"The owner is not highly 
educated" 

x 

    
"I do think that they know 
the risk, but they do not 
have enough knowledge to 
manage it" 

x 

    
"They have better 
knowledge and they have 
dedicated people on EHS" 

 

Equipment 
 

The equipment 
and facilities 
related to the 
ZT  

Storage of chemicals, 
antistatic lamps, ventilation, 
fire fighting equipent 

"The storage of the 
chemicals is not good. 
Chemicals are placed along 
the production lines and 
chemicals are not placed in 
the dedicated cabinets" 

x 

    
"Anyone can access 
flamable chemicals in the 
production line" 

x 

    
"There are no antistatic 
measures" 

x 

    
"Too high quantities of 
chemicals stored in 1 
location" 

x 
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"This kind of acid is 
dangerous, actually there 
should be a separate 
container to store these 
dangerous chemicals and 
there should be some fire 
fighting equipment installed, 
alsothere should be 
ventialtion fans installed. 
The fans should be 
antiexplosion ones" 

x 

External pressures 
 

Pressures put 
on the factories 
from external 
sources.  

Governmental pressures, law 
enforcement, local 
government, buyers, NGO's, 
governmental punishment, 
pressure, customers, 
monitoring, local 
government, air quality, 
environment 

"If the buyer has a low spent 
than we do not have any 
influence on the supplier and 
they will not take the buyer 
seriously" 

x 

    
"the punishment is not that 
high for factories if they do 
something wrong. So they 
are not motivated to comply 
with the legal requirements" 

 

    
"they did not get much 
pressure from the local 
authorities" 

x 
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"Beijing city has more than 
200 days of the year smog. 
Chinese officers are very 
nervous and feel serious on 
the environmental 
improvements" 

 

High turnover of 
workers 

 
The rate on 
which the 
workforce 
renews 

turnover rate, migrant 
workers 

 "To increase the knolwedge 
of workers really takes 
time…. I think that the 
knowledge of workers Is low 
because the turnover rate of 
workers of chinese factories 
is very high" 

x 

Job satisfaction 
 

A measure on 
how satisfied 
the workers are 

  
x 

 
working 
conditions 

 
poor management style, 
salary, domratory, poor 
working conditions 

"Young workers change jobs 
from time to time to see 
different factories" 

x 

 
personal 
situation of 
the workers 

 
cannot stay with their 
families, migrant workers, 
single, no partner, family 

"some workers get married 
and can not live together 
and have to live separate 
lives from their partner" 

x 

Resource allocation 
 

The willingness 
to put 
resources on 

Dedicated EHS team, 
Maintainance, cost, money, 
resources, maintainance 

"You can imagine, they have 
5000 employees but only 
one person responsible for 
0.5FTE for EHS" 

x 
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measures to 
prevent ZTs 

    
"It is impossible, very simple, 
for this supplier, for a new 
supplier, see it as a start-up . 
They don’t have sufficient 
money to make a good 
modern factory." 

x 

    
"They build up a good EHS 
structure and organization. 
They have an EHS manager 
and they have an EHS 
department with four to five 
employees responsible for 
EHS issues" 

x 

    
"this supplier actually does 
not want to put a lot of 
investment in health and 
safety and environment" 

x 

    
"I think it is just a matter of 
investing or not. It is a 
choice for them to take" 

x 

Development of the 
region 

Economic 
developmen
t 

The economic 
development of 
a region relates 
to how poor or 
how developed 
a region is 

Economic situation, poor, 
unbalanced society, 
development 

"Since the site is in a remote 
area, the economic situation 
of this not well developed" 

 

    
"China is an unbalanced 
society, some parts are 
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richand some parts are not 
well developed" 

    
"In China, the economic 
situation is not so good 

x 

Cost 
 

The cost of 
operation of 
risk reducing 
measures 
related to ZTs 

Operating cost, 
maintainance, fuel cost, 
initial cost, a lot of money, 
money, investment 

"The fuel consumption of the 
waste water treatment 
facility is high" 

 

    
"I think that money is a 
limiting factor, because for 
the EHS improvement, it 
cost a lot of money" 

 

    
"They don’t have the money 
to put into it" 

x 

Profitability 
 

This is a 
measure on 
how profitable 
a factory is 

profitability, revenue,  "If the profitability is 
relatively low, the priority on 
EHS is low and the risk 
management capabilities 
are also low" 

x 
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Production methods 
 

Refering to the 
risks integrated 
in the methods 
of production 

gas, oven, painting, casting, 
molding, smokes, VOC's, 
production process, 
technological developed, 
traditional metal processing, 
punching, shaping 

" For some factories they do 
not use gas, but electricity. 
There heating sources are 
different" 

x 

    
"The casting process, also 
molding, it is easy to 
generate VOC's and smokes, 
They are not good for 
human health and cerate an 
environmental problem" 

 

    
"The company should make 
their processes safe from the 
process point of view. For 
instance, seperation from 
machine and workers" 

 

    
"The industry is not very 
technological developed. It 
is just a very traditional 
metal processing supplier 
with the main processes like 
punching, and shaping" 

x 

Documentation  
 

A measure if 
the approval 
documents of 
the 
government 
are in place 

certificate, permit, letters, 
aproval document 

  

Start-up company 
 

Refers to the 
age of a 
supplier 

start-up, new supplier,  
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Worker behavior 
 

The behavior 
related to EHS 
adoption of the 
workers 

PPE, worker knowledge, 
awareness 

"Some people like to wear 
the PPEs because they know 
the risks, and some people, 
they don't care" 

 

Material usage 
 

The materials 
used for 
processes 

environmental friendly 
painting materials, plastics  

"If you use good materials 
during the production than 
VOC cgeneration and smoke 
generation can be reduced a 
lot" 

 

    
"environmental friendly 
painting materials are 
double the price of normal 
painting materials. Also I 
think that environmental 
friendly materials are not as 
good as friendly materials" 

 

Local law 
requirements and 
enforcement 

 
These relate to 
the law 
enforcement 
and 
requirements 
of the local 
government 

local government, 
punishments, location, law 
enforcement, law 
requirements, local 
authorities, legal standards, 
arrested, tax income, 
bankrubt, education, social 
security, relation, priviledge, 
prioritize approval 

"I think in general the 
suppliers are better related 
to environment when the 
local government people are 
enforcing the law well" 
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"For the local authorities, 
they cannot ask all the 
suppliers to move or destroy 
their warehouses below 
legal standards….. If there 
are no fires and explosions 
caused by poor 
management, the local 
government will ignore it" 

x 

    
"99 percent of the suppliers 
in China, the health and 
safety standards are below 
legal standards" 

 

    
"I think in china in general, 
the law enforcement is an 
issue. I think if you have very 
strict law enforcements, 
many companies will go 
bankrubt. The government 
doesn't want this to happen 
and sometimes has to prime 
to the companies situation" 

 

    
"The government needs 
money for education and 
social security and the 
minestry" 
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"The takes money from the 
companies because the 
companies are paying tax" 

 

    
"This is the Chinese 
situation, locally owned 
companies have a very good 
relationship with the 
government and you can get 
a lot of priviledge to build 
your factory and you can 
develop your business on the 
economic aspect first, 
maybe after that you can 
focus on EHS" 

x 

    
"They prioritize economic 
profits and then when they 
have enough economic 
interest and benefits, they 
start focussing on EHS 
improvements" 

 

Factory Size 
 

This is a 
measure of the 
size of the 
company. 
Measured by 
the number of 
employees 

Small factory, large factory,  "This supplier is actually a 
small supplier, around 300 
employees for the whole 
factory" 

x 
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"This is a very good supplier  
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The axial coding process 
This preselection is made by combining overlapping factors or by combining highly related factors and by leaving some factors out of scope that 

are solutions instead of causes. In order to keep the factors inclusive the description tab of the table is giving a description of the meaning of the 

factors. Production methods is combined with equipment since they are highly related into the factor “Equipment”. Together, resource 

allocation is combined with willingness to invest is combined into “Resource allocation” since their differences are ambiguous and arguable. 

Factory size and start-up company are factors combined as well into the factor “Factory Size” due to the fact that they both relate to the size of a 

factory. The availability of financial resources is added to the factor “Resource allocation” as well since availability of financial resources is 

determined by the financial performance of a factory. Employee trust in management and employee involvement are combined into 

“management-employee relation”. This factor is named the management-employee relation. Risk perception and awareness are merged in 

“awareness” since risk perception is a measure of awareness. Resource allocation and the priorities of the supplier are the next factors 

combined into one. Resource allocation is act in itself meaning that there is a cause influencing the act. Several factors can influence the 

allocation of resources including the priorities of the supplier. However, without putting any priorities on the allocation of resources, no 

resources would be allocated. Therefore, these two factors are combined into the factor: “The priority of suppliers to dedicate resources on EHS”. 

In addition to combining  factors into one, some factors are left out of scope. Documentation and procedures, and EHS management team are 

left out of scope since they are symptoms of causes and no real root causes. These two factors are opted as solutions in the interviews. A 

dedicated EHS team is often referred to in the interviews since well performing factories do have such a team. Having a well performing EHS 

team would be a solution to solve EHS related problems and is not referring to actual root causes of ZTs. The same counts for personnel 

commitment. In the interviews, it became clear that a top down approach for change is most effective in Chinese factories due to the Chinese 

culture (S. Wang, 2018). Worker behavior, identified as personnel commitment in literature, is the last step of the integration of sustainability. 

Together, it can be argued that personnel commitment might not be a root cause but a result of proper management of the factory coming forth 

out of employee involvement and employee trust in management. These factors than translate into “job satisfaction”. Therefore, the measure of 

personnel (employee) commitment is taken out of scope since it is a symptom and not an actual cause. Another factor taken out of scope is 

training for personnel related factors. This, since trainings are more on the solution side of EHS ZT violations and can be combined with the 

priorities of supplier to dedicate resources on EHS. A lack of personnel related trainings is no root cause since they are causes effecting the 

implementation of trainings. A high turnover of workers is left out of scope as well. This factor is derived out of an interview with Ellen Zhang 

(2018). However, in this interview the causes for this high turnover have been identified in this interview as a low job satisfaction of workers, a 

poor condition of the region where they come from, poor management of the factory and salary. The turnover of workers might be a good 

indication measure of how the status of the before described factors, but it cannot be identified as a root cause.  



Appendix 

138 
 

The table shows in how many interviews the factors came forth. Some factors became evident in all the interviews and others only came forth in 

one single interview. As expected, the results of the interviews show that the causes of ZT violations are often related to supplier related factors 

and context related factors. Table 16 states which cause relates to which category. 

After the first reduction of factors, the factors in table 12 have been reduced to causes reported in in the results section in Table 7.  Here the 

following factors have been reduced to causes by merging overlapping factors. In order to stay inclusive, the description explains the cause 

including the included factors. Awareness is combined with risk perception since risk perception into the cause “Awareness of managing and 

employees”. Secondly resource allocation, knowledge, cost, and equipment are merged into the cause “competences and capabilities to 

comply”. Local law requirements and external pressures are combined into the factor “Stakeholder pressures and law enforcements”.  

Table 16: final set of factors derived from the interviews 

Category Factors Description count in interviews Identified by 
theoretical analysis 

supplier related  Awareness A measure on how aware the 
supplier is with respect to 
sustainability and the risks related 
to Zero-Tolerances. 

4 yes 

supplier related  Priorities of the supplier A measure on the priorities of the 
factory owner/top management. 
These relate to prioritizing cost, 
quality, delivery, EHS  

4 No 

supplier related  Risk perception This relates to the attitude towards 
a risk. How likely does the owner of 
the factory think that a disaster 
related to ZTs will happen.  

4 No 

Context related 
/relationship related  

External pressures This relates to the pressures put on 
the factory management by external 
sources such as law enforcement, 
customers, or NGO's 

4 yes 
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Context related  Development of the 
region 

This relates to the demographic 
development of the region in which 
the factory operates. This relates to 
the economic development of the 
region, the development of 
infrastructure etc. 

4 yes 

supplier related  Ownership The nationality of the owner of the 
company. This can be locally owned, 
state owned, or foreign owned 

3 No 

supplier related  Resource allocation The willingness of the 
owner/management to dedicate 
resources on EHS (time, money, 
effort) 

3 yes 

supplier related  Knowledge This relates to the knowledge 
related to EHS 

2 yes 

supplier related  Equipment The instalation of the right 
equipment, facilities, and 
production methods related to EHS 
management. This could be storage 
equipment of chemicals, firefighting 
equipment etc.  

2 yes 

supplier related  Cost The cost related to investments cost 
and operating cost of EHS 
management. This includes cost 
related to equipment and 
management 

2 yes 

supplier related  Profitability Profitability is a measure on how 
profitable the factory is.  

2 yes 
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Context related  Local law requirements 
and enforcements 

This relates to the local law 
requirements and the enforcement 
of the local laws.  

2 yes 

Context related/supplier 
related 

High turnover of workers A measure on the speed of the 
renewal of the workforce 

1 no 

supplier related Job satisfaction This is a measure on how satisfied 
the workers in the factory are. This 
could be related to the working 
conditions or to the personal 
situation of the workers 

1 no 

supplier related  Worker behavior The behavior related to EHS 
adoption of the workers.  

1 yes 

supplier related  Factory Size The factory size relates tot the 
number of workers of the factory 

1 no 

 

 

  



Appendix 

141 
 

Appendix V- Appendix results DEMATEL 

DEMATEL results Direct influence matrix data expert 1, direct influence matrix, total relation matrix & net effect 
Table 17: Direct influence matrix expert 1 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

C1 0 1 1 2 2 1 1 2 0 0 0 1 

C2 2 0 2 2 2 2 1 3 0 2 1 0 

C3 3 3 0 2 2 2 2 3 0 0 2 1 

C4 3 2 3 0 1 2 3 3 0 2 2 2 

C5 2 1 0 2 0 3 1 2 0 0 2 0 

C6 2 1 1 2 2 0 1 1 0 0 2 0 

C7 2 2 2 1 1 2 0 1 1 2 2 2 

C8 3 2 3 2 3 3 2 0 0 1 2 1 

C9 3 3 2 2 1 2 1 3 0 2 2 2 

C10 2 2 1 2 0 2 2 2 0 0 2 2 

C11 3 2 3 2 1 2 1 3 2 2 0 2 

C12 2 2 3 2 2 2 2 3 0 1 2 0 
  

Table 18: Direct influence matrix expert 2 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

C1 0 3 2 3 3 3 3 2 0 2 3 3 

C2 3 0 3 2 3 3 2 3 0 2 3 3 

C3 3 3 0 3 3 3 2 3 0 2 2 3 

C4 3 2 3 0 2 3 3 3 0 3 3 3 

C5 2 1 3 2 0 3 2 3 0 3 2 3 

C6 2 2 3 2 3 0 2 3 0 3 2 2 

C7 2 2 2 2 2 2 0 3 0 3 3 3 

C8 2 3 3 1 3 3 2 0 0 3 3 3 

C9 2 2 3 2 2 3 2 3 0 3 3 2 
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C10 2 3 3 2 2 1 2 3 0 0 3 3 

C11 3 3 3 1 1 2 1 3 0 3 0 3 

C12 2 2 1 3 1 2 3 3 0 3 3 0 

12.1  
Table 19: Direct influence matrix expert 3 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

C1 0 2 2 2 2 2 1 2 0 1 2 2 

C2 2 0 1 1 2 2 1 2 0 1 2 2 

C3 3 3 0 1 2 2 1 3 0 1 2 2 

C4 2 1 3 0 2 2 2 3 0 2 2 3 

C5 1 2 1 1 0 3 1 1 0 1 1 1 

C6 1 2 1 2 2 0 1 2 0 1 1 2 

C7 2 1 1 1 1 1 0 1 0 2 1 2 

C8 3 2 2 2 1 1 1 0 0 1 2 1 

C9 2 3 3 2 1 1 2 2 0 2 2 2 

C10 1 1 1 1 1 1 2 2 0 0 2 2 

C11 2 2 2 2 2 2 2 2 0 2 0 2 

C12 3 1 2 2 2 2 2 2 0 2 2 0 
 Table 20: Direct influence matrix expert 4 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

C1 0 2 2 2 1 2 1 2 2 2 3 1 

C2 2 0 2 2 1 2 2 2 2 2 3 1 

C3 3 3 0 2 1 2 2 2 2 2 3 2 

C4 2 2 2 0 1 2 3 2 2 2 2 2 

C5 1 1 1 2 0 3 2 2 2 2 2 2 

C6 1 2 2 2 2 0 1 2 2 2 2 2 

C7 2 2 2 2 1 2 0 2 2 2 2 1 

C8 3 3 3 3 1 2 2 0 2 2 3 2 

C9 2 2 2 2 2 2 2 2 0 2 2 2 
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C10 2 2 2 2 1 2 2 2 2 0 2 1 

C11 2 2 2 3 1 2 2 2 3 2 0 2 

C12 2 2 2 2 1 2 2 2 1 2 2 0 
 Table 21: Direct influence matrix expert 5 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

C1 0 3 2 0 0 0 0 2 0 0 1 0 

C2 3 0 2 0 0 0 0 3 0 0 1 0 

C3 3 3 0 0 0 1 0 3 0 0 2 0 

C4 2 1 3 0 0 1 1 2 0 1 1 0 

C5 1 1 0 0 0 1 0 1 0 0 0 0 

C6 1 1 0 0 2 0 0 0 0 0 0 0 

C7 2 2 3 0 0 1 0 3 0 1 2 0 

C8 3 3 2 0 0 0 0 0 0 0 1 0 

C9 0 0 2 0 2 0 1 1 0 0 2 0 

C10 1 1 3 2 0 0 0 1 0 0 2 1 

C11 1 1 3 0 0 0 0 1 0 3 0 0 

C12 0 0 3 2 0 1 0 1 0 3 1 0 

 

Table 22: Total aggregated direct influence matrix 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 

 

C1 0 2.2 1.8 1.8 1.6 1.6 1.2 2 0.4 1 1.8 1.4 16.8 

C2 2.4 0 2 1.4 1.6 1.8 1.2 2.6 0.4 1.4 2 1.2 18 

C3 3 3 0 1.6 1.6 2 1.4 2.8 0.4 1 2.2 1.6 20.6 

C4 2.4 1.6 2.8 0 1.2 2 2.4 2.6 0.4 2 2 2 21.4 

C5 1.4 1.2 1 1.4 0 2.6 1.2 1.8 0.4 1.2 1.4 1.2 14.8 

C6 1.4 1.6 1.4 1.6 2.2 0 1 1.6 0.4 1.2 1.4 1.2 15 
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C7 2 1.8 2 1.2 1 1.6 0 2 0.6 2 2 1.6 17.8 

C8 2.8 2.6 2.6 1.6 1.6 1.8 1.4 0 0.4 1.4 2.2 1.4 19.8 

C9 1.8 2 2.4 1.6 1.6 1.6 1.6 2.2 0 1.8 2.2 1.6 20.4 

C10 1.6 1.8 2 1.8 0.8 1.2 1.6 2 0.4 0 2.2 1.8 17.2 

C11 2.2 2 2.6 1.6 1 1.6 1.2 2.2 1 2.4 0 1.8 19.6 

C12 1.8 1.4 2.2 2.2 1.2 1.8 1.8 2.2 0.2 2.2 2 0 19 

 
22.8 21.2 22.8 17.8 15.4 19.6 16 24 5 17.6 21.4 16.8 

 

 

12.2 DEMATEL results Total relation matrix   
Table 23: Total relation matrix expert 1 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 [ri]nx1  

C1 0.000 0.004 0.004 0.011 0.011 0.005 0.004 0.012 0.000 0.000 0.000 0.003 0.054 

C2 0.016 0.000 0.014 0.014 0.013 0.015 0.005 0.027 0.000 0.010 0.005 0.000 0.119 

C3 0.031 0.026 0.000 0.016 0.015 0.016 0.014 0.030 0.000 0.000 0.014 0.004 0.165 

C4 0.034 0.017 0.030 0.000 0.007 0.018 0.027 0.033 0.000 0.011 0.016 0.012 0.204 

C5 0.014 0.004 0.000 0.012 0.000 0.022 0.004 0.013 0.000 0.000 0.011 0.000 0.081 

C6 0.013 0.004 0.004 0.012 0.011 0.000 0.004 0.005 0.000 0.000 0.011 0.000 0.064 

C7 0.017 0.014 0.015 0.006 0.006 0.015 0.000 0.007 0.002 0.010 0.013 0.011 0.117 

C8 0.032 0.015 0.027 0.016 0.026 0.030 0.014 0.000 0.000 0.004 0.015 0.004 0.185 

C9 0.035 0.029 0.017 0.017 0.007 0.018 0.006 0.033 0.000 0.012 0.016 0.012 0.203 

C10 0.017 0.014 0.006 0.014 0.000 0.015 0.013 0.016 0.000 0.000 0.013 0.011 0.119 

C11 0.035 0.017 0.030 0.017 0.007 0.018 0.006 0.033 0.007 0.012 0.000 0.012 0.195 

C12 0.019 0.016 0.028 0.016 0.015 0.017 0.014 0.031 0.000 0.004 0.015 0.000 0.176 

[cj]1xn 0.263 0.160 0.175 0.152 0.117 0.191 0.111 0.241 0.009 0.063 0.128 0.070 
 

Table 24: Total relation matrix expert 2 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 [ri]nx1  
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C1 0.000 0.034 0.022 0.031 0.032 0.034 0.031 0.024 0.000 0.023 0.037 0.038 0.306 

C2 0.034 0.000 0.035 0.019 0.033 0.035 0.019 0.038 0.000 0.023 0.036 0.038 0.310 

C3 0.034 0.034 0.000 0.031 0.033 0.035 0.019 0.039 0.000 0.023 0.023 0.039 0.308 

C4 0.034 0.022 0.036 0.000 0.020 0.035 0.032 0.040 0.000 0.038 0.038 0.039 0.334 

C5 0.019 0.009 0.033 0.017 0.000 0.032 0.018 0.035 0.000 0.034 0.021 0.035 0.251 

C6 0.019 0.019 0.033 0.017 0.030 0.000 0.018 0.035 0.000 0.034 0.021 0.022 0.247 

C7 0.019 0.019 0.020 0.017 0.018 0.019 0.000 0.035 0.000 0.034 0.034 0.035 0.250 

C8 0.020 0.033 0.034 0.008 0.032 0.033 0.019 0.000 0.000 0.035 0.035 0.037 0.287 

C9 0.021 0.021 0.036 0.019 0.020 0.035 0.019 0.039 0.000 0.037 0.037 0.024 0.306 

C10 0.019 0.031 0.033 0.017 0.018 0.009 0.018 0.035 0.000 0.000 0.034 0.035 0.250 

C11 0.030 0.031 0.032 0.007 0.008 0.019 0.008 0.034 0.000 0.033 0.000 0.034 0.236 

C12 0.018 0.019 0.009 0.027 0.008 0.019 0.028 0.034 0.000 0.033 0.033 0.000 0.227 

[cj]1xn 0.266 0.271 0.322 0.210 0.252 0.304 0.229 0.389 0.000 0.344 0.347 0.378 
 

 

 

Table 25: Total relation matrix expert 3 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 [ri]nx1  

C1 0.000 0.032 0.031 0.030 0.032 0.033 0.012 0.036 0.000 0.012 0.032 0.034 0.283 

C2 0.032 0.000 0.012 0.012 0.029 0.030 0.011 0.032 0.000 0.011 0.029 0.031 0.228 

C3 0.063 0.057 0.000 0.014 0.034 0.036 0.013 0.062 0.000 0.013 0.034 0.036 0.361 

C4 0.042 0.017 0.058 0.000 0.037 0.038 0.031 0.067 0.000 0.031 0.037 0.064 0.422 

C5 0.012 0.025 0.010 0.010 0.000 0.044 0.009 0.012 0.000 0.009 0.010 0.011 0.153 

C6 0.014 0.028 0.012 0.026 0.028 0.000 0.010 0.031 0.000 0.010 0.012 0.029 0.200 

C7 0.028 0.011 0.010 0.010 0.011 0.011 0.000 0.012 0.000 0.022 0.011 0.027 0.153 

C8 0.056 0.030 0.029 0.028 0.013 0.014 0.011 0.000 0.000 0.011 0.030 0.014 0.234 

C9 0.043 0.062 0.060 0.034 0.017 0.018 0.032 0.042 0.000 0.032 0.038 0.040 0.417 

C10 0.013 0.011 0.011 0.011 0.011 0.012 0.023 0.029 0.000 0.000 0.026 0.028 0.176 

C11 0.038 0.034 0.032 0.031 0.034 0.035 0.029 0.038 0.000 0.029 0.000 0.036 0.337 
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C12 0.063 0.015 0.033 0.031 0.034 0.035 0.029 0.038 0.000 0.029 0.034 0.000 0.342 

[cj]1xn 0.403 0.322 0.297 0.236 0.279 0.306 0.210 0.399 0.000 0.209 0.292 0.350 
 

 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 [ri]nx1  

C1 0.000 0.032 0.031 0.033 0.009 0.031 0.014 0.031 0.031 0.031 0.057 0.012 0.312 

C2 0.032 0.000 0.032 0.034 0.009 0.033 0.031 0.032 0.032 0.032 0.059 0.012 0.339 

C3 0.057 0.059 0.000 0.038 0.010 0.036 0.034 0.035 0.036 0.035 0.065 0.030 0.435 

C4 0.033 0.034 0.033 0.000 0.010 0.034 0.051 0.033 0.033 0.033 0.038 0.028 0.360 

C5 0.014 0.015 0.014 0.033 0.000 0.051 0.029 0.030 0.031 0.030 0.035 0.026 0.308 

C6 0.014 0.032 0.031 0.033 0.021 0.000 0.014 0.031 0.031 0.031 0.035 0.026 0.298 

C7 0.031 0.032 0.031 0.033 0.009 0.031 0.000 0.031 0.031 0.031 0.035 0.012 0.307 

C8 0.061 0.063 0.061 0.065 0.011 0.038 0.036 0.000 0.038 0.038 0.069 0.032 0.513 

C9 0.033 0.034 0.033 0.035 0.022 0.034 0.032 0.033 0.000 0.033 0.038 0.028 0.355 

C10 0.031 0.032 0.031 0.033 0.009 0.031 0.030 0.031 0.031 0.000 0.035 0.012 0.306 

C11 0.035 0.036 0.035 0.059 0.010 0.035 0.033 0.034 0.055 0.034 0.000 0.029 0.395 

C12 0.031 0.032 0.031 0.033 0.009 0.031 0.030 0.031 0.014 0.031 0.035 0.000 0.307 

[cj]1xn 0.373 0.403 0.364 0.429 0.130 0.385 0.333 0.350 0.364 0.357 0.499 0.248 
 

 Table 26: Total relation matrix expert 5 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 [ri]nx1  

C1 0.000 0.023 0.011 0.000 0.000 0.000 0.000 0.012 0.000 0.000 0.003 0.000 0.049 

C2 0.024 0.000 0.012 0.000 0.000 0.000 0.000 0.023 0.000 0.000 0.003 0.000 0.062 

C3 0.026 0.026 0.000 0.000 0.000 0.002 0.000 0.025 0.000 0.000 0.010 0.000 0.089 

C4 0.014 0.005 0.025 0.000 0.000 0.002 0.002 0.014 0.000 0.002 0.004 0.000 0.069 

C5 0.003 0.003 0.000 0.000 0.000 0.002 0.000 0.003 0.000 0.000 0.000 0.000 0.010 

C6 0.003 0.003 0.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.013 

C7 0.015 0.015 0.027 0.000 0.000 0.002 0.000 0.027 0.000 0.003 0.012 0.000 0.101 

C8 0.024 0.024 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.063 

C9 0.000 0.000 0.011 0.000 0.008 0.000 0.002 0.004 0.000 0.000 0.010 0.000 0.034 

C10 0.005 0.005 0.026 0.008 0.000 0.000 0.000 0.005 0.000 0.000 0.011 0.002 0.062 
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C11 0.004 0.004 0.024 0.000 0.000 0.000 0.000 0.004 0.000 0.018 0.000 0.000 0.055 

C12 0.000 0.000 0.026 0.009 0.000 0.002 0.000 0.005 0.000 0.019 0.004 0.000 0.064 

[cj]1xn 0.118 0.108 0.173 0.017 0.015 0.011 0.004 0.120 0.000 0.042 0.060 0.002 
 

 

 

Table 27: Aggregated total relation matrix 

 
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 [ri]nx1  

C1 0.000 0.029 0.023 0.019 0.015 0.018 0.011 0.027 0.001 0.009 0.022 0.014 0.188 

C2 0.035 0.000 0.027 0.015 0.016 0.022 0.011 0.039 0.001 0.014 0.026 0.012 0.219 

C3 0.051 0.048 0.000 0.019 0.018 0.027 0.015 0.047 0.001 0.011 0.032 0.018 0.288 

C4 0.040 0.023 0.047 0.000 0.013 0.028 0.030 0.045 0.001 0.025 0.030 0.025 0.308 

C5 0.016 0.012 0.010 0.013 0.000 0.030 0.010 0.021 0.001 0.010 0.014 0.010 0.148 

C6 0.016 0.018 0.015 0.015 0.021 0.000 0.008 0.019 0.001 0.010 0.015 0.010 0.149 

C7 0.028 0.023 0.027 0.012 0.009 0.019 0.000 0.028 0.002 0.022 0.026 0.017 0.214 

C8 0.046 0.039 0.040 0.019 0.017 0.023 0.014 0.000 0.001 0.015 0.031 0.015 0.262 

C9 0.027 0.029 0.038 0.019 0.017 0.021 0.018 0.035 0.000 0.022 0.032 0.018 0.278 

C10 0.021 0.023 0.027 0.020 0.007 0.013 0.016 0.028 0.001 0.000 0.029 0.019 0.204 

C11 0.034 0.029 0.041 0.019 0.010 0.020 0.012 0.034 0.004 0.030 0.000 0.021 0.253 

C12 0.026 0.018 0.032 0.027 0.012 0.023 0.019 0.034 0.001 0.027 0.027 0.000 0.245 

[cj]1xn 0.339 0.292 0.329 0.198 0.154 0.244 0.164 0.359 0.017 0.197 0.286 0.179 
 

 

12.3 DEMATEL results net effect 
Table 28: Prominence and net effect DEMATEL expert 1 

 
Prominence net 

effect 

C1 0.317 -0.210 

C2 0.279 -0.041 

C3 0.341 -0.010 
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C4 0.356 0.052 

C5 0.198 -0.037 

C6 0.255 -0.127 

C7 0.228 0.005 

C8 0.426 -0.055 

C9 0.211 0.194 

C10 0.181 0.056 

C11 0.323 0.067 

C12 0.246 0.107 

 

Table 29: Prominence and net effect DEMATEL expert 2 

 
Prominence net 

effect 

C1 0.572 0.040 

C2 0.581 0.039 

C3 0.630 -0.014 

C4 0.544 0.125 

C5 0.503 -0.001 

C6 0.551 -0.057 

C7 0.479 0.021 

C8 0.676 -0.102 

C9 0.306 0.306 

C10 0.594 -0.094 

C11 0.583 -0.111 

C12 0.606 -0.151 

 

 

Table 30:Prominence and net effect DEMATEL expert 3 
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Prominence net 

effect 

C1 0.686 -0.121 

C2 0.551 -0.094 

C3 0.658 0.064 

C4 0.658 0.185 

C5 0.432 -0.127 

C6 0.506 -0.107 

C7 0.363 -0.057 

C8 0.633 -0.165 

C9 0.417 0.417 

C10 0.385 -0.033 

C11 0.629 0.045 

C12 0.692 -0.008 

 

 

Table 31: Prominence and net effect DEMATEL expert 4 

 
Prominence net 

effect 

C1 0.686 -0.061 

C2 0.742 -0.064 

C3 0.799 0.072 

C4 0.789 -0.069 

C5 0.438 0.177 

C6 0.683 -0.086 

C7 0.640 -0.026 

C8 0.863 0.162 

C9 0.719 -0.009 

C10 0.663 -0.051 
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C11 0.893 -0.104 

C12 0.555 0.059 

 

Table 32: Prominence and net effect DEMATEL expert 5 

 
Prominence net 

effect 

C1 0.167 -0.069 

C2 0.170 -0.046 

C3 0.262 -0.085 

C4 0.086 0.052 

C5 0.025 -0.005 

C6 0.024 0.002 

C7 0.104 0.097 

C8 0.183 -0.057 

C9 0.034 0.034 

C10 0.104 0.019 

C11 0.115 -0.005 

C12 0.066 0.063 

 

Table 33: Aggregated prominence and net effect DEMATEL 

 
Prominence net effect 

C1 0.527 -0.151 

C2 0.511 -0.072 

C3 0.617 -0.040 

C4 0.506 0.110 

C5 0.303 -0.006 

C6 0.392 -0.095 

C7 0.378 0.050 
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C8 0.621 -0.097 

C9 0.295 0.261 

C10 0.401 0.007 

C11 0.539 -0.032 

C12 0.424 0.066 

 

 

 

 


