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Abstract
Over the past decade, there has been a shift in corporate commitment toward embracing sustainabil-
ity as a core value.  Companies are rapidly developing guiding principles and implementing strategic 
initiatives to meet regulatory requirements, satisfy customer demands, augment company reputation, 
solicit business opportunities, compete for financial investment, and preserve the earth’s environment 
and resources for future generations. To achieve these goals, management and leadership of the envi-
ronmental, economic, and societal dimensions of an enterprise’s operations are critical.  The value chain, 
which consists of primary and supporting supply chain activities, has been identified as a major area for 
sustainability action by organizations such as the United Nations Global Compact, international regula-
tory bodies, and multinational corporations.  While mandatory reporting is not required in every coun-
try, companies conducting global business will face increasing pressure to embrace sustainability values 
as trading partners around the world demand compliance with national and regional regulations.  Even 
without regulatory constraints, companies will continue to implement improvements to reduce opera-
tional costs, strengthen competitive advantage, and raise corporate perception ratings through metrics 
such as sustainability indices. 

These trends point to a need for students in industrial technology management programs, who take 
value chain coursework, to gain deeper insight into the analysis, leadership, and management of sus-
tainability initiatives to prepare them for future roles in the workforce.  However, a literature review on 
the topic indicates a dearth of articles pertaining to the type and level of sustainability content required 
in industrial technology management programs to prepare students for these future roles. This paper 
presents a framework for integrating sustainability concepts into value chain coursework to engage 
students in thinking more deeply about sustainability issues.  Using the example of an industrial distri-
bution and logistics curriculum, content is recommended and Bloom’s taxonomy is applied to suggest 
evaluation approaches.  The paper provides a guide for academics who wish to incorporate sustainabil-
ity as a continuous theme with a global perspective in value chain coursework of industrial technology 
management programs.

Introduction
With the rapid increase in momentum of the sustainability movement, the need to integrate sustain-
ability content into university curricula is increasingly being advocated (Engle et al., 2016), as candidates 
entering the workforce with sustainability skills are considered to be an asset (Lonzano et al., 2015).  This 
rationale for a sustainability agenda stems from the United Nations’ 17 sustainable development goals 
(SDGs), which are considered to be the authoritative guide on the global sustainability challenge (Thor-
lakson et al., 2018).  However, studies indicate that despite the progress being made along sustainability 
lines, global value chains have not yet achieved their full potential in integrating the SDGs into their 
operations (Bonini et al., 2010; Thorlakson et al, 2018). One problem cited is the shortage of technical 
and managerial talent to meet the sustainability needs of stakeholders (Dubey and Gunasekaran, 2015; 
Strandberg, 2015). Both specific technical and management skills and broader systemic thinking skills 
(Zamora-Polo et al., 2019) have been identified as essential for approaching sustainability problems ho-
listically (Strandberg, 2015) and for better managing sustainability risk and opportunity (Williams et al., 
2017).

One way that this shortage could be addressed is by integrating sustainability more broadly and deeply 
into the curricula of university programs. Industrial technology management curricula, which include 
both technical and management courses pertaining to the value chain, are in a prime position to incor-
porate sustainability content into coursework to address the needs of stakeholders.  However, a review 
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of popular textbooks used for teaching coursework related to the primary and supporting activities of 
the value chain indicates that there is limited content and application in the area of sustainability.  To 
this end, this paper proposes a framework for integrating sustainability content into an industrial tech-
nology management program.  The paper provides a guide for academics interested in incorporating 
a continuous sustainability theme into programmatic coursework to prepare future leaders to meet 
workforce requirements.

Background
Over the past decade, there has been a rapid shift in corporate commitment toward embracing sustain-
ability as a core strategic value, as companies realize that future survival of the firm depends on taking a 
different perspective on the meaning of corporate responsibility. This new agenda is being spearheaded 
from the highest levels of management. The Business Roundtable, a non-profit organization comprised 
exclusively of Chief Executive Officers (CEOs), recently redefined the purpose of a corporation from ex-
isting to meet the goals of shareholders to operating for the full benefit of all stakeholders (The Busi-
ness Roundtable, 2019). Commitment to this changing role was endorsed by over 95% of the 188 CEO 
members of the Business Roundtable (Benoit, 2019). This will, no doubt, have profound implications 
for managing the operations of a corporation to generate financial value for shareholders, while simul-
taneously benefiting employees, supply chain participants, communities, and the environment (The 
Business Roundtable, 2019). 

The concept of sustainable development itself is not new, having been defined since 1987, in a report 
entitled Our Common Future, as “the ability to meet the needs of the present without compromising 
the ability of future generations to meet their own needs” (WCED, 1987). The report underscores the 
growing tension in the symbiotic relationships of stakeholders in the global environment and describes 
sustainable development as an ongoing iterative process in which current decisions on resources, in-
vestments, and technology must be balanced against future needs (WCED, 1987). Consequent to this 
awakening, the Triple Bottom Line (TBL) accounting framework was developed to facilitate measure-
ment and reporting of the value created through economic, environmental, and social investments (El-
kington, 1998). 
 
These initiatives, along with the United Nations sustainable development  goals (SDGs), ethical demands 
of non-governmental organizations (NGOs) and community groups, changing values of consumers and 
stakeholders in society, and development of legislative instruments, regulatory guidelines, and sustain-
ability performance indices by national governments, standards bodies, and stock exchanges, have in-
creased the pressure on corporations to adopt sustainable practices in their operations.  Specifically, 
supply chains have been identified by international organizations, such as the United Nations Global 
Compact and others (UN Global Compact Office and BSR, 2015; Thorlakson et al., 2018), as an area for 
sustainability action because of the critical role supply chain activities play in the creation of corporate 
value.  Eighty percent of global trade is attributed to the supply chains of multinational corporations 
(Thorlakson et al., 2018). In 2017, the United States alone had a combined import and export merchan-
dise trade with its top five trading partners – the European Union, Canada, Mexico, China, and Japan 
– that exceeded US$2.7 trillion (WTO, 2019).  Concurrent with the design of sustainable supply chains, 
the design of sustainable products is also recognized as being necessary to minimize the environmental 
impact over the product lifecycle from concept to disposal.

Given these statistics, the urgency to achieve the SDGs in a global context becomes clearer.  To lead and 
manage a sustainable supply chain, a new set of skills beyond economic principles is required (Dubey and 
Gunasekaran, 2015).  This need is apparent from a recent study on how publicly listed global companies 
are addressing the sustainability challenge in their operations. Among various issues, the study notes that 
sustainable sourcing continues to focus on mitigating risks associated with compliance and workers’ rights 
but ignores other sustainable development goals (SDGs) that can have a significant environmental and 
social impact (Thorlakson et al., 2018).  To address the topic of sustainability and the associated issues 
of complexity, uncertainty, emergence, collaboration, long term planning, resilience, and tradeoffs to im-
prove innovation and overall firm performance, a holistic perspective (Boiral et al., 2014; Isaksson et al., 
2010) that underscores the importance of systemic thinking (Isakson et al., 2014) is required.
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With regard to sustainability, however, the supply chain is better discussed from a value chain perspec-
tive.  While some scholars (Christopher, 2016; Coyle et al., 2017) recognize that the supply chain is tran-
sitioning into the broader value chain concept, it is important to point out that the traditional supply 
chain definition focuses on an integrated system of enterprise flows of goods, information, and finances 
from original supplier to final customer (Lambert et al., 2014) and is not driven by the value perceptions 
of the customer.  Yet, when consideration is given to the forces of global change that influence sus-
tainability action, the demands of end customers and other stakeholders cannot be ignored.  Porter’s 
generic value chain is the de facto guide on value-creating activities at the organization level.  Along 
with the supply chain activities of manufacturing and distribution, it includes activities, such as product 
and process innovation, financing and planning of infrastructure, and marketing, that provide an oppor-
tunity to align operations to the voice of the customer (ISC HBS, 2018).  All of these disciplines, to some 
extent, fit within an industrial technology management curriculum, which takes both a practical and 
cross-sectional view of value chain activities.  

While corporations are beginning to develop comprehensive guidelines to address this new manage-
ment paradigm, the regulatory mechanism to force sustainability action is being built simultaneously.  

In 2016, the Global Reporting Initiative (GRI, 2016), a United Nations affiliate, released a new set of mod-
ular standards on sustainability, replacing the G4 standards used globally for voluntary sustainability re-
porting (Merrill, 2016).  In July 2018, reporting in accordance with the new GRI standards became man-
datory for large public corporations in the European Union (EU), in support of the Directive 2014/95/EU 
legislation (European Commission, 2018), which requires public companies with over 500 employees 
to disclose current and likely impacts of operations on the environment, society, and economy. These 
requirements have implications, not only for EU corporations, but also for companies that insert into 
their global value chains. 

Methodology

This growing sustainability trend is supported by a study (KPMG, 2017) in which the national rates of 
corporate responsibility reporting, based on mandatory and voluntary requirements of governments 
and stock exchanges, were noted to be 90% or higher in the United Kingdom, Japan, India, Malaysia, 
France, Denmark, South Africa, the United States, and Mexico. For example, the Mexican Stock Exchange 
has created a sustainability index that encourages timely and accurate disclosure of issues pertaining 
to governance, social responsibility, and the environment (Solley, 2016). In the USA, the Securities and 
Exchange Commission (SEC) requires a company to disclose all material issues that have the potential 
to impact an investor’s decision (Merrill, 2016).  While two of the USA’s top five trading partners, Canada 
and China, are lagging behind, they too are making progress toward the goals (Bohr, 2016; Sino-Swedish 
CSR, 2017).  Thus, even in the absence of legal or regulatory frameworks, it will be important for com-
panies to embed sustainability in their operations to be competitive global value chain participants. To 
meet this imperative, organizations are developing guiding principles and implementing initiatives to 
comply with regulatory requirements, create new products, augment company reputation, solicit busi-
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ness opportunities, compete for financial investment, and preserve the earth’s environment for future 
generations.  

However, achieving such transformational change requires sustainability education to be revamped 
(Boons et al., 2013) to draw attention to the myriad issues, impacts, and interconnections of activities 
that can exist over time. Hess and Maki (2019) note that a college education devoid of sustainability 
content is inadequate to advance the environmental sustainability agenda, as belief in such an agenda 
is shaped by the exposure to sustainability coursework, as well as other values and environmental in-
fluences (Hess and Maki, 2019). Furthermore, when considering the stages of sustainability maturity of 
a firm from compliance, to efficiency, and finally, innovation (Miller and Serafeim, 2014), the ability to 
explain, analyze, evaluate, and synthesize the risks and opportunities associated with each stage is es-
sential. To develop the appropriate skills to lead and manage such efforts, coursework and assignments 
that stimulate different levels of thinking, from recall of facts to creation of new and innovative ways to 
integrate sustainability into the value chain, are essential in the curricula of industrial technology man-
agement programs.

Literature Review
Various authors have addressed the sustainability talent shortage by examining the issue of sustainabil-
ity content in higher education course curricula to increase student competencies for future leadership 
and management roles.  A review of the literature indicates that the majority of these studies pertain to 
sustainability content in sustainability, business, and engineering curricula.

O’Byrne et al. (2015) reviewed 54 undergraduate and master’s programs in sustainability, environmental 
science, and sustainable development. They found a lack of consistency in the sustainability content 
among similar programs (O’Byrne et al., 2015).  

Tejedor et al. (2019) conducted a study to identify research trends in the area of sustainability in an effort 
to align curricula content to the learning outcomes of engineering programs. The authors were able to 
identify three research streams that focused on (i) institutional requirements and policies regarding sus-
tainability in higher education curricula; (ii) pedagogical approaches to develop faculty for sustainability 
education; and (iii) sustainability topics that transcend single disciplines (Tejedor et al., 2019). Zamo-
ra-Polo et al. (2019) conducted a survey using a validated instrument to assess the sustainability knowl-
edge of university students, by gender, and across the disciplines of health, education, and engineering.  
The results indicated that deficiencies in sustainability content needed to be addressed to progressively 
build specific and systemic competencies (Zamora-Polo et al., 2019).  Akeel et al. (2019) evaluated the 
sustainability literacy of Nigerian engineering students, faculty, and professionals to gauge awareness 
of the United Nations Decade of Education for Sustainable Development.  Their findings indicated un-
awareness of this initiative, suggesting the need for improving sustainability articulacy through greater 
educational resourcefulness (Akeel et al., 2019).  Garbie (2017) looked at the feasibility of incorporating 
sustainability content in industrial systems design courses.  

Gramatakos and Lavau (2019) conducted an inductive and qualitative inquiry to understand how stu-
dent-led experiences at a higher education institution in Australia promoted more meaningful sustain-
ability learning.  From the study, they were able to develop a typology of informal campus opportunities 
that have the potential to impact the cognitive, practical, and affective learning areas with regard to sus-
tainability.  Brundiers and Wiek (2010) proposed a new vision for sustainability education by developing 
a framework to incorporate real world projects into the sustainability content of curricula.  

Remington-Doucette et al. (2013) evaluated the development of systems thinking skills of university 
students studying business; sustainability; and an alternative major with a sustainability minor. The goal 
of the study was to suggest how sustainability could be integrated into the different academic programs 
to build systems thinking competencies. America (2014) conducted an exploratory study to measure 
the impact of supply chain sustainability concepts on the systems thinking skills of three groups of 
business education students in bachelor’s degree programs at three universities. The study focused on 
understanding how students analyzed and synthesized sustainability information and extended the 
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thinking beyond the basic definitions and explanations of supply chain activities. The aim of the study 
was to help business education teachers draw out more meaningful discussions on the broader impact 
of supply chain activities and interrelationships on environmental and social eco-systems. Hughes et al. 
(2018) discussed a conceptual approach for integrating sustainability into business school curricula to 
prepare business students for corporate management roles where environmental, social, and economic 
results need to be balanced.  Chen et al. (2018) conducted a study to match industry requirements to 
sustainability content in business school coursework. The authors conducted interviews with profes-
sionals in industry from which 52 topics were identified and clustered into five main groupings and 
further categorized by importance and difficulty. The aim of this study was to facilitate the development 
of a sequence of sustainability courses. While the study provided a useful approach for matching indus-
try sustainability requirements to university-level business coursework, the shortcomings included the 
lack of specificity in identifying areas in which distinct topics could be incorporated and the absence of 
suggested assignments to meet required cognitive development levels.  

There are several more cases where attempts have been made to identify and recommend sustainability 
content for inclusion in university course curricula.  Readers are referred to the works of Hasna (2010), 
Rusinko (2010), Aurandt and Butler (2011), Doh and Tashman (2012), Dickson et al. (2013), Sidiropoulos 
(2014), Zabinski et al. (2015), Figueiro and Raufflet (2015), and Thürer et al. (2018) for further information 
on the topic.

After reviewing the literature, one area relating to the preparation of future leaders for sustainability 
roles in the value chain does not appear to have been addressed. To the best of the author’s knowledge, 
the literature does not include (i) a detailed analysis of stakeholder requirements, coded based on cog-
nitive learning levels, to facilitate the development of sustainability content for industrial technology 
management coursework, or (ii) an analysis of how well current textbooks with value chain manage-
ment content meet stakeholder sustainability expectations.  To address this gap, this study proposes to 
do the following:

 (1) Conduct a thorough examination of the sustainability literature to identify key stakeholders 
and their sustainability-related requirements.

 (2) Assess stakeholder requirements and categorize the same by coding using Bloom’s taxonomic 
hierarchy to match desired outcomes to appropriate levels of cognitive thinking.

 (3) Review the sustainability content of leading textbooks that cover value chain activities and 
code content and assignments using Bloom’s Taxonomy.

 (4) Conduct a gap analysis by comparing stakeholder sustainability requirements to textbook sus-
tainability content to identify where supplementary content is required.

 (5) Provide examples of sustainability-related assignments to fill the identified gaps.

Methodology
The methodology used for this study is a qualitative inquiry based on a content analysis. Through an 
inductive process, various documents and data sources were read and examined to identify patterns 
and consistencies that provide a deeper understanding of the area of interest. This method is appropri-
ate when the research is exploratory in nature and is intended to gain insight into an emerging or little 
understood topic (Creswell, 1994) to reach a conclusion from a set of details (Dudovskiy, 2019). Unlike 
quantitative research, which utilizes tools such as surveys to gather data, the researcher is the actual 
tool used to gather the data in a qualitative study (Creswell, 1994). Data collection is achieved through 
observation and examination of relevant information sources. The researcher is also directly involved in 
analyzing and summarizing the unstructured data collected using an interpretative approach based on 
a systematic process of coding and categorization into distinct and meaningful themes that reduce the 
data into manageable pieces.

Given the fact that the sustainability agenda is evolving and a need exists to gain deeper insight 
into the driving forces, performance expectations, and initiatives of organizations to support the 
development of a body of knowledge that meets emerging needs, the use of a qualitative research 
method is an appropriate approach for this study. Figure 2 provides a schematic of the method-
ology used and is followed by a detailed description of the data collection and analysis process.
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Step 1: Sustainability Requirements of Stakeholders of Global Value Chains
To understand the requirements to lead and manage global value chain sustainability efforts, the first 
step is to determine the stakeholders of value chains and their minimum sustainability requirements 
(Engle et al., 2016).  To gain this perspective, an inductive qualitative analysis was performed by analyz-
ing the content of leading sustainability resources, e.g., the United Nations (UN) Global Compact web-
site, the UN report on Investor Needs in Business Reporting on Sustainable Development Goals (SDGs), 
Supply Chain Sustainability – A Practical Guide for Continuous Improvement, the GRI 2016 Sustainability 
Reporting Standards, ISO 14000 and 26000 Standards, the TBL accounting framework, the Dow Jones 
Sustainability Index, EcoVadis, CSR Hub, academic papers, white papers, and business reports prepared 
by consultants such as McKinsey and KPMG.  From this analysis, four groups of stakeholders emerged, 
with the UN’s Sustainability Agenda serving as the linchpin linking the sustainability interests of the 
stakeholders. However, stakeholders in each category were found to have their own unique sustainabil-
ity-related orientations.

 

 

Figure 3: Categories of Stakeholders in Sustainable Global Value Chains 

 

1. Executive Management, Board Members
Alignment of Sustainabilty Initiatives to Strategic 
Goals; Profitabilty, Growth, Longterm Survival

3. Governments, Multilaterial Institutions, NGOs, 
Citizens, Employees, Local Suppliers
Environmental, Social, and Economic 

Responsibility in Operations

2. Institutional and Individual 
Investors in Sustainability Ventures

Data Quality and Availability, Project Analysis, 
Firm Valuation, Risk / Opportunity Management

4. Governments, Standards Organizations
Compliance with Legal and Regulatory Requirements, 

Accurate Reporting of Material Issues

Value Chain
Stakeholders
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(i) Executive management and board members of the focal firm responsible for value chain 
results: Sustainability is no longer viewed as a philanthropic effort (Garza, 2013; PwC, 2014), but 
as a strategic opportunity to improve competitiveness and financial value (Ghemawat, 2010 as 
cited in Garza, 2013).  Issues such as natural resource depletion, carbon footprint, climate-relat-
ed hazards, and volatility in energy costs are being translated into strategic goals from which 
tactical and operational goals and activities are defined (Garza, 2013).  Applied to sustainability, 
the current focus is on: (i) increasing revenue growth from improved reputation, brand image, 
innovative products that embed sustainability from concept to grave to appeal to existing and 
new customers, and (ii) maintaining or improving margins through operational efficiencies and 
cost avoidance of reputational and regulatory risk and future public costs (PwC, 2014).  

 (ii) Investors that finance and facilitate financing of sustainability ventures via loans and capital 
markets: The focus of individual and institutional investors is selection of sustainable projects 
that result in positive long-term portfolio results.  While investors expect a return commensu-
rate with the risk undertaken, they also recognize that the bigger goal is to meet the sustain-
able development goals (SDGs), as failure to do so will result in declining portfolio returns in 
the long run, e.g., due to higher disaster costs and higher insurance premiums. Projects are 
prioritized to reduce negative impacts and increase positive results. The requirements of this 
group can be summarized as follows: (i) sustainability projects that are linked to the strategic 
goals of companies committed to sustainability, (ii) sustainability projects that minimize risk 
and maximize opportunities, (iii) sustainability data that is credible, reliable, transparent, and 
of high quality, (iv) reporting of material issues in a manner that is commonly understood and 
easy to interpret (Anderson et al., 2016; UN Global Compact / PRI; Unruh et al., 2016). 

 (iii) Governments, multilateral institutions, non-governmental organizations, commu-
nity groups, employees, and citizens who serve as watch dogs for the environment, econ-
omy, and society: According to Forbes (Straus, 2018) several indicators are used to determine 
the sustainability level of companies – from energy use, clean air production, and expenses 
on innovation, to suppliers selected, diversity of leadership, and how executive compensation 
is linked to sustainability targets. The 17 goals of the UN’s Sustainability Agenda serve as the 
global guide on requirements to support social, economic, and environmental demands for 
this category. 

 (iv) National governments and standards organizations that create the legal and regulatory 
framework: The sustainability requirements of governments and standards bodies are derived 
from the broad goals of the sustainable development goals (SDGs) but provide specific guid-
ance on the issues that must be reported and how they should be reported.  The GRI (economic, 
social, environmental), ISO 14000 (environmental) and ISO 26000 (social) are examples of glob-
al guidelines that provide detail for sustainability compliance.

Step 2: Categorization and Coding of Stakeholder Sustainability Requirements
Based on the stakeholders identified, approximately 370 lines of data on sustainability requirements 
were collected. The data was initially classified by stakeholder type, and subsequently reviewed and 
coded into 12 themes that represent key learning areas (See Table 1).  
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Each theme was further broken down into sub-topics to which a Bloom’s Taxonomy level was assigned. 
Bloom’s Taxonomy provides a framework of six cognitive levels that allows progressive development 
of competencies and critical thinking.  The six levels – recall (1), understand (2), apply (3), analyze (4), 
evaluate (5), and create (6) – are further described in Figure 4 and Appendix A.  Bloom’s Taxonomy codes 
were assigned based on stakeholder requirements derived from the literature and the author’s own 
experience in industry and academia (see Appendix B).
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Figure 4: Hierarchies of Bloom’s Taxonomy (Source: Vanderbilt University Center for Teaching)
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Based on the thematic classifications that emerged from the analysis, a baseline was developed to pro-
vide a cumulative summary of Bloom’s Taxonomy levels at which learning must be facilitated across the 
identified themes in Table 1, to prepare students to meet current sustainability challenges (See Figure 5).

 

Step 3: Coding of Textbook Content
Students in industrial technology management programs often assume managerial positions in the val-
ue chain upon graduation.  How well a student is prepared for future career roles depends, in large part, 
on the cognitive levels and skills developed through coursework and assignments. This implies that 
instructors need to present students with course learning materials and evaluations that stimulate cog-
nitive processes at the right levels (Swart, 2010).   While there is no rule on the amount of content that 
should be designated at each level, the majority of undergraduate work is evaluated at levels 1, 2, and 
3, while the majority of graduate level work is tested at levels 4, 5, and 6 (Swart, 2010; Okbu.edu, 2018), 
with some crossover in both cases. Table 2 provides an example of value chain related coursework rele-
vant to industrial technology management programs. Table 3 provides examples of the types of course 
topics and assignments on sustainability that can be integrated at various Bloom’s Taxonomy levels in 
the value chain coursework of an undergraduate industrial distribution and logistics curriculum. The six 
courses represented are: Introduction to Distribution and Logistics (2000 level), Supply Chain Logistics 
(3000 level), Applied Engineering Economics (3000 level), Strategic Sourcing (4000 level), Strategic Pric-
ing (4000 level), and International (Global) Logistics (4000 level).

 
*See Figure 1
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Figure 5: Cumulative Sum of Stakeholder-Required Learning Levels Across All Identified Topics at each 
Bloom’s Taxonomy Level (Benchmark)

Table 2: Examples of Value-Chain Related Coursework in an Industrial Distribution and Logistics Program
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A course taught at the 2000 level is considered to be an introductory course and is focused on providing 
a survey of the topics and supporting vocabulary that is necessary to lay a foundation for more ad-
vanced coursework. Content at the introductory level will typically focus on developing cognitive skills 
at Bloom’s Taxonomy levels 1 and 2. Courses at the 3000 and 4000 levels are considered to be advanced 
undergraduate courses that progressively develop cognitive skills at Bloom’s Taxonomy levels 2 and 
above. Examples of sustainability content for coursework at each of these levels is provided in Table 3.

To determine the depth and breadth of sustainability content currently available for value chain course-
work, 23 popular textbooks relevant to coursework in industrial technology management programs 
were reviewed (See Appendix C). For this purpose, breadth refers to the range of sustainability topics 
that are relevant to industrial technology management programs and depth denotes the Bloom’s Tax-
onomy level at which the material is covered.  The subject index of each textbook was first consulted 
to locate key words relating to sustainability.  Each reference was reviewed in further depth in the re-
spective chapter.  Following an examination of key words found in the subject index, a general review 
of each chapter was conducted to analyze additional content, including end of chapter assignments. 
The content was coded using Bloom’s Taxonomy. The coded content was summarized to determine the 
frequency of each Bloom’s Taxonomy level.

Step 4: Assessment of the Gap Between Stakeholder Requirements and Textbook Content
In this step, the Bloom’s taxonomy level of textbook content was compared to that of the stakeholder 
requirements and summarized for three groups of textbooks: supply chain (supply chain, operations, 
transportation, logistics); procurement (purchasing, procurement, and strategic sourcing); and global 
logistics (international, global logistics). Procurement and global logistics courses, though part of the 
supply chain lexicon, were considered to be more specialized versions and therefore compared as indi-
vidual groups.

Step 5: Provide Examples of How Sustainability Topics Can Be Integrated into Global Value 
Chain Coursework Using the Example of an Industrial Distribution Program
Following identification of deficiencies, the final step was to identify potential assignments that could 
be included in value chain coursework to augment textbook content and provide a more relevant learn-
ing experience for students.  Examples of assignments are presented in Table 3.

Analysis 
A comparison of coded textbook material to coded stakeholder requirements revealed the following:

 (i) Sustainability is an emerging topic in value chain courses but textbook content lags behind the 
requirements of stakeholders in both depth and breadth. The majority of the content provided 
is at Bloom’s Taxonomy Levels 1 and 2, even in textbooks that are not written at the introductory 
level.  

 (ii) Of the 23 books reviewed, 7 included a dedicated chapter or section on sustainability (typically 
the last chapter), while 7 integrated sustainability concepts within the various chapters of the 
book.  The other textbooks addressed the subject very briefly or not at all.

 (iii) There is inadequate material to support critical thinking, problem solving, systems thinking, and 
innovation at Bloom’s Taxonomy Levels 3 and above (e.g. apply, analyze, evaluate, create).  The 
development of skills and competencies, e.g., evaluation of trade-offs between sustainable de-
velopment goals (SDGs) and supply chain objectives, network design, total cost analysis, supplier 
evaluation, pricing, and application areas that emphasize collaboration, interlinkages, and under-
standing of interdependencies are some examples where supplementary content needs to be 
developed. For example, one textbook that could be used for an applied engineering economics 
class began many chapters with a sustainability issue but did not provide solution examples to 
support a teaching and learning dialogue.

 (iv) The majority of the books failed to link the sustainability challenge to the UN’s SDGs; yet, the 
sustainability challenge is a global one. There is also virtually no mention of the Global Reporting 
Initiative (GRI) or the G4 standards used globally by many companies for sustainability reporting. 

 (v) Beyond value chain competencies, there is a need to support learning in the areas of data man-
agement, reporting, systems thinking, transformational leadership and change management 
(See Figures 6, 7, and 8).
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Figure 6: Summary of Stakeholder Requirements vs Bloom’s Taxonomy Levels for Operations, Logistics, 
Supply Chain Books

Figure 7: Summary of Stakeholder Requirements vs. Bloom’s Taxonomy Levels for Purchasing and  
Sourcing Books
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Figure 8: Summary of Stakeholder Requirements vs. Bloom’s Taxonomy Levels for Global Logistics,  
International Logistics Books
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Table 3: Examples of Content for Various Courses in an Industrial Distribution and Logistics Program
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Conclusion
Managing value chain operations to support the sustainable development goals (SDGs) is no longer a 
philanthropic choice but a corporate priority. To align with this new agenda, the sustainability skills of 
industrial technology management students must be developed to underpin potential future roles in 
the global value chain. Because the sustainability content of textbooks falls short in terms of both depth 
and breadth of the sustainability requirements identified for value chain stakeholders, supplementary 
course learning materials and assignments, particularly at Bloom’s Taxonomy Levels 3, 4, 5 and 6, are 
required. This need opens up the opportunity to conduct future research on developing sustainability 
teaching materials and testing content effectiveness in meeting talent requirements.

This paper analyzed textbook content against a benchmark developed for stakeholder requirements 
from literature in the public domain and the author’s experience in diverse positions.  The framework 
can be further developed and validated by soliciting information on requirements directly from stake-
holders.
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Convergent thinking: assembling or combining elements of a topic together
Divergent thinking: disintegrating a topic into its constituent parts 
Compiled from the following sources: Armstrong, P., Center for Teaching, Vanderbilt University; 
American Public University; Stanny, C.J. (2016); University of Arkansas; Leroy, R.V.H. (2011).
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Appendix B: Stakeholder Requirements Translated into Competencies
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Sources: 
UN Global Compact website, UN report on Investor Needs in Business Reporting on Sustainable Devel-
opment Goals (SDGs), Supply Chain Sustainability – A Practical Guide for Continuous Improvement, 2nd 
ed., GRI 2016 Sustainability Reporting Standards, ISO 14000, ISO 26000, Triple Bottom Line Accounting 
framework, Dow Jones Sustainability Index, EcoVadis, CSR Hub, McKinsey, KPMG Corporate Responsibility 
Survey, 2017, Dubey & Gunasekaran, 2015, Gosling et al., 2017, Seuring & Muller, 2008, Thorklakson et al., 
2018, Unruh et al., 2016.
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*3 = Dedicated chapter/section on sustainability; 2 = Sustainability concepts and / or examples integrated 
into one or more chapters; 1 = Brief mention/reference of sustainability, 0 = No mention of sustainability
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