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Abstract

In this paper, we explore why users’ experiences with emerging supply chain technolo-
gies comprise inflated expectations followed by disappointment in the early stages of
adoption, as per the Gartner Hype Cycle. We used “affordance theory” to study how
managers perceive emerging technologies to explain their adoption experience. Affor-
dance theory indicates that perceived benefits—and goals and constraints—depend on
the interaction between technology and the users, not on the technology alone. First, we
used the literature for two purposes: first, to obtain characteristics of blockchain, Inter-
net of Things (IoT), and artificial intelligence (AI) as emerging technologies; and sec-
ond, to itemize generic goals, affordances, and constraints in adopting any supply chain
technology. Next, we asked 400+ supply chain managers to select those affordances,
constraints, and goals that they viewed as pertinent to their organizations’ supply chains
for whichever of these three technologies they were implementing. Finally, we com-
pared the responses across technologies for individual respondents (who selected more
than one technology) and within the pool of respondents. We found that respondents
who selected more than one technology made distinct selections individually for the
different technologies relevant to them. The pooled responses across all respondents,
however, prioritized the aggregated goals, affordances, and constraints in the same way,
regardless of the technology, the organization, or the network features of the supply
chain. Overall, it appears that the characteristics of the technology do not inform user
expectations at the early stages of adoption. This initial disconnect—between charac-
teristics and expectation—may explain the “inflated expectations” followed by the early
“trough of disappointment” with emerging technologies in the Gartner Hype Cycle, as
users focus on obtaining the same benefits for the supply chain from any new emerging
technology. Only subsequent shared experiences can lead to the long “slope of enlight-
enment.”

KEYWORDS
affordance theory, artificial intelligence, blockchain, Gartner Hype Cycle, Internet of Things, supply chain

Indeed, “Emerging supply chain management technologies
are often overhyped” (Hippold, 2021). Organizations have,

Supply chain management (SCM) technologies generate
inflated expectations followed by a trough of disillusionment
before experience adds reality to expectations, a process
known as the Gartner Hype Cycle (Linden & Fenn, 2003).

Accepted by Kalyan Singhal, after 3 revisions.

though, benefited from supply chain technologies since the
1990s at least. Mature technologies such as Electronic Data
Interchange (EDI), Enterprise Resource Planning (ERP),
Advanced Planning and Scheduling (APS), and Radio Fre-
quency Identifier (RFID) have been quite beneficial (Ahmad
& Schroeder, 2001; Gaukler et al., 2007; Lee & Ozer, 2007).

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original

work is properly cited.

© 2022 The Authors. Production and Operations Management published by Wiley Periodicals LLC on behalf of Production and Operations Management Society

Prod Oper Manag. 2022;1-22.

wileyonlinelibrary.com/journal/poms 1


https://orcid.org/0000-0002-2031-4387
mailto:m.sodhi@city.ac.uk
http://creativecommons.org/licenses/by/4.0/
https://wileyonlinelibrary.com/journal/poms

SODHI ET AL.

2
—I— Production and Operations Management

Certainly, SCM has been “particularly impacted by the
growth and development of information technology”
(Sanders, 2005, p. 4). In our research, we focus on emerging
technologies still in their early stages of adoption, investiga-
tion of which can have significant theoretical and practical
implications. Practitioners could benefit from such a study
by calibrating their expectations to avoid falling into the
hype cycle and losing value for their organizations. From a
research perspective, such a study would be of value to those
interested in the adoption of supply chain technologies in
general (e.g., Autry et al., 2010; Zhang & Dhaliwal, 2009)
and emerging ones in particular (e.g., Pun et al., 2021; Wang
et al.,, 2021). To this end, we seek to shed light on how
practitioners perceive emerging technologies for adoption
in their organizations’ supply chains in the initial stages of
adoption, potentially explaining the phenomenon of inflated
expectations followed by sharp disappointment.

As our theoretical lens, we use affordance theory. Accord-
ing to this theory, the benefits of any technology are realized
only in the user context. We chose blockchain, the Internet
of Things (IoT), and artificial intelligence (Al) as these tech-
nologies are still “emerging.” After compiling their character-
istics, we extracted generic (1) organizational goals, (2) affor-
dances (potential benefits), and (3) constraints (inhibitors)
for technology adoption from the supply chain literature. We
then surveyed practitioner-members of the Chartered Insti-
tute of Procurement and Supply (CIPS) worldwide asking
them to select any of the three technologies their organi-
zation was implementing. We asked them to indicate the
goals, affordances, and constraints pertinent to their orga-
nization’s supply chains for each selected technology. We
then compared the individual and aggregated responses to
see how the respondents identified the goals, affordances, and
constraints.

Our findings were that the respondents prioritized goals,
affordances, and constraints identically across the three tech-
nologies with their aggregated votes indicating priority.
The aggregated votes were identical by technology despite
individual responses being different for different technolo-
gies. The respondents’ collective prioritization was the same
across technologies even when we split the respondent pool
by sector, size, or different levels of the supply chain’s glob-
alization. Indeed, each subpool prioritized goals, affordances,
and constraints, in the same way regardless of the technology.
We propose that, in the early stages of technology adoption,
supply chain professionals perceive emerging technologies as
meeting all their main supply chain needs, independent of the
technology itself. This blinkered perception leads to inflated
expectations followed by early disappointment. There is no
“interaction” between technology and the user, and the tech-
nology does not inform the affordances in the early stages
of adoption. As such, user perceptions are based only on the
supply chain needs, and adoption is motivated by technolo-
gies meeting these needs rather than by what the technol-
ogy can do. The promise of meeting age-old needs leads first
to inflated expectations and, as adoption fails to meet these
expectations, deep disappointment. Over time, the interaction

between technology and its use in the supply chain can grad-
ually grow with shared experiences in a “slope of enlighten-
ment,” resulting in realizable benefits for the particular tech-
nology.

We contribute to the literature that overlaps information
systems (IS) and SCM on the adoption of emerging technolo-
gies (Faraj et al., 2011; Gibson, 1979; Zammuto et al., 2007),
positioning our study in the overall literature on adoption of
supply chain technology. Factors affecting firms’ adoption of
supply chain technology for internal assimilation and exter-
nal diffusion with supply chain partners are examined by
Zhang and Dhaliwal (2009), for example, but the technology
that was investigated in that research is quite mature as the
authors refer to ERP in the extended enterprise. Likewise, in
a study on the technology acceptance model, Davis (1989)
links intent of implementation (formed by perceptions of ease
of use and usefulness) to implementation. Autry et al. (2010)
also consider a broader set of established technologies with
ERP, EDI, and warehouse management systems.

Our study in contrast focuses on emerging technologies
for the supply chain and on how supply chain managers per-
ceive them. Our resulting proposition is that the technology
characteristics do not inform supply chain managers’ expec-
tations in the initial stages of adoption. This proposition con-
tributes to affordance theory with a time-and-experience ele-
ment, complementing Leonardi’s (2013) shared affordances
also in explaining the Gartner Hype Cycle.

We provide practical implications by offering possible
explanation of the Gartner Hype Cycle regarding the hugely
inflated expectations toward emerging technologies followed
by widespread disappointment in the early stages of adoption.
Our research has identified the prioritized goals, affordances,
and constraints across various sectors and supply chains. Ven-
dors of such technologies can use this prioritized list to suc-
cessfully deploy these technologies in the supply chain rather
than push for “silver bullets.” Likewise, our list provides
managers with a starting point for reviewing any new tech-
nology for their supply chains rather than following the hype.

Section 2 provides the underlying theory and pertinent
literature for the rest of the paper, and Section 3 outlines
the methods and materials. Section 4 presents our findings,
and Section 5 concludes with a discussion of these findings’
implications and avenues for further research.

2 | UNDERLYING THEORY AND
PERTINENT LITERATURE

To investigate how supply chain practitioners perceive emerg-
ing technologies for their supply chains, we used affordance
theory from the IS literature as our theoretical lens.

2.1 | Affordance theory

The term “afford” refers to providing benefits, as in “the
sun affords the planet warmth and light.” In ecological
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psychology, “affordance” is a neologism signifying the “com-
plementarity of the animal and the environment” (Gibson,
1979, p. 127). Affordance theory provides a lens for inves-
tigating any setting where neither the human nor the tech-
nology is the dominant force that shapes the possibilities for
action (Faraj et al., 2011; Leonardi, 2013). IS researchers
have used this theory to frame users’ perceptions of any tech-
nology in terms of the interaction between the technology and
the users’ processes shaping specific goals, affordances, and
constraints (Strong et al., 2014). Following this perspective,
each technology has distinct characteristics, and user groups
form specific goals when using that technology (Leonardi
& Barley, 2008). Accordingly, benefits (affordances) emerge
when users embed the technology into practice and over-
come constraints (e.g. Orlikowski & Scott, 2008; Zammuto
et al.,, 2007). Affordance theory enables investigating such
embeddedness of the users’ processes, and can be helpful as
a theoretical lens when researchers investigate the human—
technology interaction for digital technologies (Majchrzak
et al., 2016; Nambisan et al., 2017).

A vital notion in affordance theory is agency, defined as
the capacity to carry out actions (Giddens, 1984). Two agen-
cies are important in this context: human agency, the abil-
ity of people to undertake activities to achieve their desired
goals; and material agency, “the capacity for nonhuman
entities [technology in our setting] to act on their own”
(Leonardi, 2011, p. 148, 2013; Strong et al., 2014; Volkoff
& Strong, 2013). The interaction between the human and
technology agencies gives rise to goals, affordances, and
constraints. We explain these concepts in affordance theory
next.

1. Goals. Human agency is the ability to form goals (Gid-
dens, 1984), so users, user groups, or organizations have
goals that motivate action. The traditional approach to
technology is unidirectional: People have goals and use
the technology to fulfill those goals. But just as goals
shape people’s perceptions of technology, technology also
shapes through the material agency the possible goals
(Leonardi, 2011, 2013). The interaction of human and
technology agencies provides opportunities to potential
users to form their goals for the technology and to act
based on these goals. Although the discussion in much
of the literature above takes goals as intrinsic to users
(or organizations) under a unidirectional approach from
agency to goals to outcomes, our view is that human actors
form goals only by interacting with technology.

2. Affordances: Gibson (1979, p. 134) states, “what we per-
ceive when we look at objects are their affordances, not
their [intrinsic] qualities.” In the IS literature, Markus
and Silver (2008) define affordance as “the possibili-
ties for goal-oriented action afforded to specific user
groups by technical objects” (p. 622). Affordance is, then,
the interaction between a user and the technology, both
of which shape the perceived benefits and constraints
together (Fayard & Weeks, 2007; Leonardi, 2011; Zam-
muto et al., 2007). Volkoff and Strong (2017) note that an

affordance is “potential” and distinct from actualization.
Affordances are also nested (Gibbons, 1979) and affor-
dances may be individual, collective, or shared as the orga-
nizational or supply chain context shapes them (Leonardi,
2013). So, the level of granularity considered must match
the research question (Volkoff & Strong, 2017).

3. Constraints. Like affordances or goals, constraints are not
the property of the technology per se. Instead, they are
inhibitors in users achieving their goals through technol-
ogy. Humans form perceptions of constraints when engag-
ing with the technologies under consideration (Leonardi,
2011). Many authors include constraints within affor-
dances, which they consider enabling or inhibiting.
We consider affordances as enablers and constraints as
inhibitors.

For example, consider RFID technology, which has the
intrinsic properties of scanning and transmitting the data from
the tag to a reader and then to a computer program (Lee &
Ozer, 2007). A goal-oriented supply chain manager looking
to track incoming and outgoing inventories can deploy RFID
to enable affordances for that supply chain to gain visibility
and reduce waste. The deployment has constraints, including
the investments needed in infrastructure, integration with the
existing IT infrastructure, and training.

In the supply chain literature, many researchers have
approached technology via resource orchestration (Chadwick
et al., 2015; Liu et al., 2016) to create competitive advantage
and contingency fit (Daft & Lengel, 1986). Managers seek
to configure their resources to create a competitive advan-
tage (Hughes et al., 2018) or to enhance supply chain per-
formance. Other researchers have used contingency theory
to study (information) technology to meet the information-
processing requirements of organizations under uncertainty
(e.g., Daft & Lengel, 1986; Keller, 1994). These theories
are, however, unidirectional, in that, competitive advantage
shapes goals, and goals dictate the choice and deployment of
technology to achieve those goals.

2.2 | Conceptual model

In this paper, we seek to understand how supply chain pro-
fessionals perceive technology-related organizational goals,
affordances, and constraints. Using the affordance theory
lens, we first need to expand agency—the capacity to carry
out actions—considering the supply chain context. Human
agency is too complex to consider only individuals or user
groups in a supply chain. A supply chain comprises many
organizations, so we need to bring in an organization agency
to recognize the company’s competitive setting—sector, size,
and so on—in line with resource orchestration theory. Addi-
tionally, we propose a network agency of the company’s dif-
ferent functions and external partners, including customers
and suppliers. Such an agency depends on the network char-
acteristics: A vertically integrated supply chain like that of
Samsung Electronics, for example, is quite different from
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Technology agency
* Technology
Characteristics

Organization agency
* Organization
Characteristics
¢ Sector
« Size
« Extent of Globalization

Network agency
* Supply Chain Network
Characteristics

Other agencies

FIGURE 1

Goals for technology
adoption

Technology
affordances

Technology
constraints

Conceptual model using an affordance theory lens. Different agencies—technology, the organization, the supply chain network, and other

agencies—interact to form affordances and constraints regarding the technology and shape the focal organization’s goals from the technology

Apple’s outsourcing. Finally, we consider a catch-all “other
agencies.”

Our research question is as follows: How do supply chain
managers perceive emerging technologies for adoption in
their organization’s supply chain? We posit that the inter-
action of the above agencies with technology shapes organi-
zational goals, affordances, and constraints. Our conceptual
model (Figure 1) is:

Technology X Organization X SC Network X Other agencies

— [Goals, Affordances, Constraints] .

In this model, different technologies will result in
various—or differently prioritized—goals, affordances, and
constraints, if these technologies are very different from one
another. Different organizations and network configurations
will interact with technology similarly and so we need to
choose various emerging supply chain technologies to under-
stand how different users, organizations, and networks form
distinct priorities for generic goals for these technologies in
the early stages of adoption. As these technologies become
mature as organizations gain experience over time, there
could be a further step of identifying actualized affordances
or realized benefits. We leave this for future research, focus-
ing only on perceived affordances in this paper.

2.3 | Technologies

Our research refers to the Gartner Hype Cycle that the
advisory firm Gartner Inc. uses to express adoption expe-

rience with emerging technologies (Figure 2). To identify
suitable technologies that were still emerging at the time of
research, we started with 10 technologies that Gartner identi-
fied as being particularly relevant for the supply chain. These
technologies—in decreasing order of percentage according
to supply chain managers reporting investment by their
organizations—are (1) advanced analytics, (2) IoT, (3) RFID
(tagging), (4) blockchain, (5) Al, (6) robotics and process
automation, (7) chatbots, (8) intelligent things (robots), (9)
augmented/virtual reality, and (10) digital twins (Klappich,
2020).

We chose to focus on blockchain, IoT, and Al that are
in the top five of Gartner’s list. As for the other two in the
top five, RFID technology is mature, and analytics includes
applications unrelated to the supply chain and overlaps with
Al These three technologies are also quite different from
one another in their supply chain application. IoT can enable
asset performance management systems and allow informa-
tion sharing across different devices in real time in sup-
ply chain operations (Guha & Kumar, 2018; Kumar et al.,
2018). On the other hand, Al can provide a range of analyt-
ics (predictive and prescriptive) to improve supply chain per-
formance, improve network designs, and enhance inventory
management and instant decision making (Choi et al., 2018,
2021). Likewise, blockchain can enable the secure sharing
of data across a supply chain network and its many differ-
ent actors in a decentralized and transparent fashion (Sodhi
& Tang, 2019). Vendors such as Oracle also focus on these
technologies for the supply chain (Oracle, 2020).

Many sources expect blockchain and Al to produce tril-
lions of dollars of business value in just a few years of
widespread use (Bughin et al., 2017; Costello & Rimol,
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FIGURE 2
productivity [Color figure can be viewed at wileyonlinelibrary.com]

2019). For example, the World Economic Forum believes
that, by 2027, blockchain will store 10% of the global gross
domestic product (GDP) (Tapscott & Tapscott, 2017); while
researchers have demonstrated how blockchain can address
some of the challenges of supply chains, including counter-
feit and data exchange (Pun et al., 2021; Wang et al., 2021).
Indeed, many companies and consortia—shipping company
Maersk with its blockchain-based platform, TradeLens, for
example—have reported developing blockchain solutions or
have deployed such a solution for their supply chain network
(Groenfeldt, 2017; Hastig & Sodhi, 2020; Huillet, 2020).

Together, blockchain, 10T, and Al technologies can solve
“complex problems of next-generation computing” (Gill
etal., 2019, p. 2), even though they have limitations (Daniels
et al., 2018). An IoT-enabled warehouse, for example, can
facilitate efficient inventory monitoring and movement,
using blockchain to share that information with external
partners securely. Al can provide a platform of description,
analysis, prediction, prescription, and autonomous decision
making. These technologies are expected by scholars to
play a significant role in digitally transforming the supply
chain (Holmstrom et al., 2019). Similar claims are made by
technology vendors such as Oracle (2020).

These technologies have intrinsic properties that distin-
guish them: Blockchain has properties that afford information
decentralization and immutability. Likewise, [oT’s properties
afford autonomous device coordination and smart sensing,
while Al makes advanced analytics possible. An overview
of these technologies appears in the Supporting Information
with further references. Considering the characteristics and
deployment challenges (Table 1), we expect interaction with
users to result in different goals, affordances, and constraints.

Gartner Hype Cycle expressing inflated expectations followed by disillusionment and the slow learning experience, eventually leading to

TABLE 1 Technology characteristics
Blockchain IoT Al
Characteristics
Information Autonomous device  Operations automation;
aggregation; coordination; descriptive, predictive,
information smarter sensing/ and prescriptive analytics
decentralization; actuating; (e.g., demand planning
information monitoring; and forecasting); creative
immutability; storing; interpret directions; capacity to
information information; digital learn and improve;
perpetuity; connectivity; pattern discovery; data
disintermediated interactivity; optimization
and trustless telepresence;
platform intelligence;
convenience;
security
Challenges
Insecurity of Lack of Lack of standardization;
execution; lack of standardization; requires a massive

standardization;
inflexibility;
obduracy;
black-box effect;

the oracle problem

intangibility; high
IT involvement;
high perceived
uncertainty; high
perceived risk;
privacy issues;
scalability;
interoperability

amount of existing data;
data governance and
ecosystem; potential for
wrong decisions;
knowledge acquisition
bottlenecks; right
analysis model; required
analytical skills

24 |
constraints

Generic goals, affordances, and

We also sought industry reports, surveys, and findings pub-
lished by consultancies (e.g., McKinsey, PwC, Accenture,
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TABLE 2 Corpus of the practitioner and academic literature used
S.no.  Reference S.no.  Reference
1 Moreira et al. (2018) 23 Higginson et al. (2017)
2 Courbe and Lyons (2016) 24 Higginson et al. (2019)
3 Enterprise Management 25 Alicke et al. (2017)
360 (2018)
4 Coleman (2018) 26 Carson et al. (2018)
5 Prior and McKeon (2019) 27 Brinkman et al. (2016)
6 Wee et al. (2015) 28 Francis (2018)
7 The Economist (2016) 29 Bughin et al. (2017)
8 Schweissguth (2014) 30 Chui et al. (2018)
9 Hileman and Rauchs 31 Gezgin et al. (2017)
(2017)
10 Batlin et al. (2016) 32 RiiBmann et al. (2015)
11 Connolly et al. (2018) 33 Kehoe et al. (2017)
12 Babel et al. (2019) 34 Laurent et al. (2017)
13 Bhandari et al. (2018) 35 Akter and Wamba (2016)
14 Moeller (2018) 36 Buer et al. (2018)
15 Hurley (2018) 37 Biiyiikozkan and Goger
(2018)
16 Ernst and Young (2011) 38 de Sousa Jabbour et al.
(2018)
17 Qualitest Group (2019) 39 Lu (2017)
18 Goasduff (2019) 40 Nguyen et al. (2018)
19 Sharma et al. (2016) 41 Oesterreich and Teuteberg
(2016)
20 CB Insights (2018) 42 Wau et al. (2016)
21 Somasundaram et al. 43 Liao et al. (2017)
(2019)
22 Cheng et al. (2017)

and Deloitte) that would allow us to identify, for any sup-
ply chain technology generically, (1) organizational goals, (2)
potential benefits (affordances in our theoretical lens), and
(3) constraints regarding adoption. We searched for keywords
such as “emerging technologies,” “digital,” “digital technolo-
gies,” and “digitalization” jointly with “supply chain,” “oper-
ations management,” “logistics,” and “procurement” in the
Web of Science database. We limited the results to operations
and SCM journals and generally focused on literature review
articles. In this way, we obtained a corpus (Table 2) on emerg-
ing technologies from these practitioner publications and the
academic literature.

We followed Braun and Clarke (2006) and Sodhi and Tang
(2018) in carrying out data familiarization, code generation,
themes search, themes review, themes naming and definition,
and report production. Consistent with recent thematic anal-
yses in the SCM literature to identify themes and subthemes
(e.g., Hastig & Sodhi, 2020), our focus was not to identify
a gap in the literature. Instead, we sought to extract general
goals, affordances, and constraints for technology adoption
in the supply chain context, which we could use as items in
surveying practitioners.

We identified themes and subthemes by researching back
and forth in the corpus (Table 2) together and individually.
The global themes were iteratively identified and refined
based on the review of the literature as well as on in-depth
discussions among the research team. Two of the authors ini-
tially identified the themes by separately analyzing the liter-
ature and agreeing on the themes to include. Further analysis
led to the refinement of these themes for each goal, affor-
dance, and constraint. We labeled the elements extracted from
the corpus as themes, which we use as ifems in our survey.
We organized the items into higher level categories to pro-
vide context—although not for use in any analysis—enabling
us to obtain generic goals, affordances, and constraints rel-
evant to any supply chain technology, whether emerging or
mature.

24.1 | Goals

The thematic analysis of the corpus provided us with organi-
zational goals for technology adoption for the supply chain
in general (Table 3). Purely for context, we grouped these
goals into four categories: (1) financial (operational costs
and return on investment), (2) operational (efficiency, per-
formance of existing systems, flexibility, productivity, errors
and reworks reduction, and volume of output), (3) strategy
(competitive advantage and consumer image of the organiza-
tion), and (4) supply chain network (end-to-end connectivity
and partner relationships) (Table 3).

2.4.2 | Affordances

The thematic analysis provided us with the affordances
that supply chain technologies offer, including those still
emerging. We categorized the affordances into three groups:
(1) financial (cost-effectiveness), (2) operational (real-time
capability, agility, risk management, interoperability, mass
customization, efficient decision making, and customer cen-
tricity), and (3) network (transparency, traceability, and end-
to-end integration) (Table 4).

243 | Constraints

Finally, we obtained constraints when considering emerging
technologies for the supply chain. We categorized these
constraints into five categories for descriptive reasons: (1)
financial (technical set up cost, training cost, and ongoing
support cost), (2) strategic (lack of sense of urgency, lack of
technology vision in the organization, lack of organization-
wide coordination, and insufficient leadership support and
involvement), (3) network (lack of supplier required skills,
unknown risk, and regulatory risk); (4) technology-related
(performance measures, hard to integrate to existing pro-
cesses and solutions, security concerns, technology imma-
turity, benefits being ambiguous, scalability, and lengthy
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TABLE 3  Organizational goals identified using thematic analysis

Category Organizational goals References from Table 2

Financial Operational costs 1,2,10, 12, 14, 15, 16, 17, 18, 19, 23, 25, 26, 28, 29, 30, 32, 35, 36, 38, 39, 41, 42
Return on investment 2,6, 12,14, 15, 16, 21, 23, 26, 29, 30, 32, 35, 36, 38, 39, 41, 42

Operational Operational efficiency 1,2,5,7,9,10, 11, 12, 14, 15, 16, 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31, 32,

35, 36, 37, 38,39, 41, 42,43

Performance of the existing system 1,2,5,6, 10, 18, 21, 25, 28, 30, 34, 36, 41
Flexibility in activities 2,5,7,9,13, 15, 23,27, 36, 37, 39, 42, 43
Employee productivity 5,6,7,8,12,17,18, 19, 27, 30, 36, 38, 39, 42, 43
Errors and reworks reduction 6,9, 10, 14, 15, 18, 19, 20, 21, 22, 23, 27, 28, 29, 30, 32, 34, 37, 36, 35, 39,42, 43
Volume of output 2,5,8,12, 16,17, 18, 19, 20, 28, 29, 38, 42

Strategy Competitive advantage 2,6,9, 16, 18, 19, 23, 29, 30, 35, 38, 42

Consumer image of the organization
Supply chain network End-to-end connectivity

Partner relationships

2,11, 16, 18, 19, 21, 23, 24, 29, 30, 31, 35, 38, 41
2,8, 10, 14, 15, 19, 20, 22, 24, 25, 28, 30, 31, 32, 33, 34, 37, 38, 39,41, 42,43
9,15, 16, 19, 20, 30, 32, 36, 38, 39, 41, 42.

TABLE 4 Perceived benefits or affordances
Category Affordance References from Table 2
Financial Cost-effectiveness 1,2,5,8, 12,14, 16, 17, 18, 19, 22, 23, 25, 26, 27, 28, 29, 30, 31, 34, 35, 36, 40, 41, 42
Operational Real-time capability 2,8, 10, 14,37, 15, 18, 19, 20, 23, 29, 30, 31, 32, 34, 35, 36, 37, 38, 39, 42
Agility 2,9,12,14,15,17,29, 31, 32, 33, 37, 38, 39, 40, 42
Stronger risk management 7,10, 11, 12, 20, 29, 30, 34, 35, 37, 40,41, 42
Interoperability 2,12, 14,15, 18,19, 29, 32, 37, 38, 39, 43
Mass customization 11,12, 17, 18, 29, 30, 31, 32, 35, 36, 37, 38, 39, 41, 43
Efficient decision making 5,7,12,13,29, 31, 32, 36, 37, 35, 38, 42
Customer centricity 2,11, 16, 19, 21, 23, 29, 30, 31, 37, 40, 41, 42, 43
Supply chain network Transparency 2,9, 14, 15, 20, 22, 23, 24, 25, 26, 29, 31, 33, 34, 37, 36, 39, 42

Traceability

End-to-end integration

2,9, 14,15, 20, 22, 24, 25, 29, 31, 33, 34, 37, 35, 38, 39, 42
7,9, 10, 14, 15, 18, 19, 20, 22, 24, 28, 34, 35, 36, 37, 38, 39, 41, 42, 43.

development time), and (5) user-related (lack of workforce
skills and resistance to change) (Table 5).

3 | METHODS AND MATERIALS

We sought to gather perceptions of supply chain practitioners
regarding the adoption of emerging technologies through a
survey and the analysis of the data at the individual and at
different levels of aggregation.

3.1 | Survey

We sought to survey supply chain managers with the goals,
affordances, and constraints as items for the questionnaires.
Our purpose was to obtain their perceptions of each of the
three technologies regarding the different goals, affordances,
and constraints for their organizations and supply chains.

The international supply chain professional body, the CIPS,
kindly supported this research in 2019 by providing us access
to their members, who are supply chain professionals.

3.1.1 | Survey design

The idea was that the respondents would first select which
of the three technologies their organization had experienced.
Based on their response, they would prioritize the goals,
affordances, and constraints for the selected technologies.
Given many items in the questionnaire, the CIPS requested
we make the survey web based and design it as a poll for
the respondents to select any items for goals, affordances,
and constraints, if relevant to their organizations’ supply
chains. The responses for each item are therefore binary—
1 if selected, O if not. In addition, CIPS and the research team
worked together to ensure the wording of the survey was con-
sistent with the terminology used in practice.
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TABLE 5 Constraints identified using thematic analysis

Category Constraint References

Financial Technical setup cost 2,7,25, 26,29, 30, 36, 37, 41, 43
Training cost 2,7,25,26,29, 30, 36, 37,41, 43
Ongoing support cost 2,7,25, 26,29, 30, 36, 41, 43

Strategic Lack of sense of urgency 3,6, 15,16, 29, 30, 38

Lack of technology vision in the organization

Lack of organization-wide coordination

Leadership insufficient support and involvement

Supply chain network Lack of supplier required skills
Unknown risks
Regularity risk

Technology related Performance measures

Hard to integrate into existing processes and solutions

Security concerns

Technology immaturity

Benefits being ambiguous

Scalability

Lengthy development time
User related Lack of workforce skills

Resistance to change

1, 3,6, 15, 29, 30, 36, 38, 42

3,4,10, 11, 13, 15, 16, 23, 26, 30, 37, 38, 41, 42.

1,3,4,7, 16, 30, 38,42

4,6,9,22, 25,26, 32,37, 38, 40, 42

2,7,9,11,12,13,17, 21, 24, 37, 38, 39, 41, 42

2,6,9,10, 12, 13, 21, 22, 23, 25, 26, 29, 30, 33, 37, 38, 41, 43
9,11, 15, 18, 22, 36,35, 38, 39, 43

9,11, 15, 18, 21,22, 37, 39, 41, 42,43

2,6,9, 10, 21, 22, 23, 24, 25, 30, 32, 33, 37, 38, 39, 40, 41, 43
2,9,13, 15, 18, 21, 24, 25, 26, 29, 30, 34, 38, 39, 40, 41, 42
2,9, 13, 24, 25, 30, 35, 36, 37, 38, 42, 43

9,10, 13, 18, 21, 23, 24, 26, 37, 41, 42
2,13,25,29,30,37,41, 42

6,7, 14,24, 25,26, 29, 30, 32, 37, 38, 41, 42,43

4,7,9, 24,29, 30, 32, 37, 38, 40, 41, 42.

3.1.2 | Running the survey

The CIPS advertised the study to its members through a
weekly email bulletin and made the survey link available
online for 8 weeks. A total of 723 professionals opened
the web-based survey from the CIPS membership across the
globe. The first question they saw was about their organi-
zations’ plans for implementing each of the three technolo-
gies. The choices presented were technology (a) already in
place for 3 years, (b) in place this year or next, (c) planned in
the coming 3 years, and (d) not applicable. If the respondent
clicked “not applicable,” the system would skip the questions
for that specific technology—otherwise, it would present the
items for selection for that technology—and then do the same
for the next technology. If a respondent clicked “not appli-
cable” as the response to all three technologies, they were
screened out as a nonrespondent.

3.1.3 | Familiarity of respondents with the
technology

The screening described above ensured that each respondent
had some understanding of the selected technology. We were
also assured by the CIPS that their members had a high degree
of technology familiarity from their experience in their orga-
nizations and at CIPS conferences, presentations, training,
and white papers on emerging technologies. More tangibly,
other practical studies on the status of advanced technol-
ogy deployment in the supply chain using CIPS members

point to familiarity among supply chain practitioners with
deployment experience. In particular, in one CIPS-sponsored
study conducted around the same time as ours (Reid & Hop-
kins, 2020), over 30% of the CIPS respondents stated hav-
ing adopted IoT over 5 years in their organizations. In addi-
tion, about 25% reported having adopted Al, and over 30%
had adopted blockchain for 1 to 2 years. For these reasons,
we were confident that the responding CIPS members would
indeed be familiar with these technologies.

3.1.4 | Response

Of the 723 people who clicked on the survey link, 318 clicked
“not applicable” on all three technologies. The remaining 405
were retained as respondents, and these responded only for
the technologies their organizations had plans to implement.
Most selected only one or two technologies, although a few
selected all three technologies. Respondents who selected
more than one technology allowed us to compare their
responses to the different technologies. In all, 158 of these
respondents focused on blockchain, 330 on IoT, and 154 on
Al (Table 6).

3.1.5 | Nonresponse bias

The respondents have diverse backgrounds, with their diver-
sity the same as that of the 318 nonrespondents whose
organizations did not have any firm plans to implement any of
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TABLE 6 Number of respondents for each of the three technologies depending on their organizations’ plans for implementation (N = 405)

All three

technologies Any two technologies Only one technology Total
No. of respondents 62 65 41 7 24 162 44 405
Blockchain v v - v v - - 158
IoT v v v - v - 330
Al v v v - - v 154
No. of non-respondents - - - - - - - 318

TABLE 7 Individual, organization, and network characteristics reported by respondents (and nonrespondents) with N = 405 respondents and 318
nonrespondents
Percentage Percentage
respondents respondents
Item Number (nonrespondents) Item Number (nonrespondents)
Individual characteristics—Gender Organization characteristics—Organization sector
Male 297 73% (65%) Private 232 57% (58%)
Female 99 24% (32%) Public 131 32% (33%)
Prefer not to say 9 2% (3%) Not-for-profit 42 11% (9%)
Age Annual turnover
18-24 5 1% (2%) <10 million USD 107 26% (31%)
25-34 82 20% (22%) 10-20 million USD 48 12% (12%)
35-44 157 39% (36%) 20-36 million USD 33 8% (9%)
45-54 124 31% (28%) 36-100 million USD 38 9% (12%)
55-64 32 8% (11%) 100-500 million USD 69 17% (17%)
>65 5 1% (1%) >500 million USD 110 27% (19%)
Education Network characteristics—Footprint
High school 13 3% (4%) National 147 36% (43%)
Diploma 62 15% (19%) International 142 35% (33%)
Bachelor 116 29% (28%) Global 116 29% (24%)
Postgraduate 214 53% (49%) How many countries does your company’s internal supply chain pass through?
Supply chain work experience 1-3 103 25% (32%)
1-7 years 125 31% (31%) 4-6 78 19% (17%)
8—14 years 140 35% (31%) 7-9 23 6% (8%)
15-21 years 72 18% (19%) 10-13 43 11% (7%)
22-28 years 42 10% (12%) 14-16 18 4% (3%)
>29 years 26 6% (6%) 17-19 3 1% (1%)
>20 83 20% (15%)
Unknown 54 13% (16%)

these technologies, eliminating evidence of nonresponse bias.
Moreover, our CIPS contact confirmed the 405 respondents’
profiles to be of similar diversity to their membership overall

(Table 7).

3.1.6 |

The characteristics gathered from the respondents about their
organization included the industry sector and size (annual

Summary of data

turnover). While two or more respondents may be from the
same company, given the large membership of the CIPS, the
likelihood of any two of the 405 respondents being from the
same company is small.

The network characteristics were about whether the sup-
ply chain was national, international (within-country facili-
ties but exporting to many countries), or global with facili-
ties in multiple countries. We also asked about the number
of countries the organization’s internal supply chain spanned
(Table 3).
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TABLE 8 Industry breakdown of 405 survey respondents

Item Number (%)

Private-sector breakdown

Agriculture, forestry, and fishing 4 (1%)
Banking, finance, and insurance 23 (6%)
Construction 14 (3%)
Defense 4 (1%)
Energy and utilities (including water, 37 (9%)
mining, oil, gas, nuclear)
FMCG (fast moving consumer goods) 24 (6%)
Healthcare 8 (2%)
Hotels and catering 3(1%)
Information technology 4 (1%)
Manufacturing and engineering 34 (8%)
(including automotive and
aerospace)
Marketing, advertising, PR, media, and 3(1%)
communications
Others 5 (1%)
Pharmaceuticals and life sciences 7 (2%)
Professional and business services 12 (3%)
(including legal and consulting)
Property 3 (1%)
Retail and wholesale 17 (4%)
Telecomm 13 (3%)
Transport, distribution, and storage 17 (4%)
Public-sector breakdown
Central government 39 (10%)
Defense/MOD 8 (2%)
Education 21 (5%)
Emergency services 1 (0%)
Local council 16 (4%)
NDPB (nondepartmental public body) 5 (1%)
NHS (National Health Service) 7 (2%)
Others 21 (5%)
Regulator 13 (3%)
Not-for-profit sector breakdown
Charity 22 (5%)
Others 20 (5%)

Table 8 shows the specific industry breakdown for each
private, public, and not-for-profit distribution. As shown, the
respondents were from a variety of sectors and industries.

3.2 | Analysis

We analyzed the data at the individual level to see how the
individual responses compared across different technologies
for someone who responded to two technologies, and at the

group level to understand how supply chain managers per-
ceive the three technologies.

3.2.1 | Individual-level analysis

Here the unit of analysis is the individual respondent. Each
respondent yielded three binary vectors for each of the tech-
nologies on which they elected to respond. The three vec-
tors corresponded to goals, affordances, and constraints, with
selected items indicated by 1 and the remaining by 0. For
a respondent who selected two technologies, we compared
the corresponding vectors—goals for one technology to goals
for the other, and likewise for affordances and constraints.
The measure we chose for comparison is Pearson’s phi coef-
ficient, also called the mean square contingency coefficient,
denoted by ¢. The phi coefficient is interpreted just like Pear-
son correlation with the match value between two binary vec-
tors ranging from —1 to +1. We took the average value across
all respondents who selected these two technologies for any
pair of technologies.

3.2.2 | Pool-level analysis

The bulk of our analysis treated the entire pool of respondents
as the unit of analysis. We counted for each item the “votes”
it received from the respondents, whether or not a respondent
selected an item pertinent to their organization. In this way we
ranked affordances, goals, and constraints by the respondents
for each technology, enabling us to produce a ranked list of
affordances, goals, and constraints.

This poll yielded a prioritized list of the organizational
goal, affordance, and constraint items for each of the three
technologies—blockchain, IoT, and Al—in order of the
number of respondents who noted the item as relevant for
their organizations. Of course, the three technologies differ
substantially in their characteristics and have different uses in
the supply chain, causing us to expect different prioritization
of affordances, goals, and constraints for each technology.
Another difference is the way in which the organization
or network characteristics interact with the technologies:
Separate pools of respondents representing a different
organization or network characteristics may rank affor-
dances, goals, and constraints differently for the respective
technologies.

We used Spearman’s rank correlation to compare the
relative priorities of the affordances across the different
technologies. The correlation helped us understand how
technology affects the priorities of affordances, indicat-
ing the level of interaction between user and technology.
Additionally, we repeated the correlation analysis for the
ranked lists of constraints and goals to compare the effect of
technology in the interaction with the users, taken as a pool.

We repeated the same analysis by splitting the respondent
pool by different organizational characteristics—the indus-
try sector and annual revenues. Again, we used Spearman’s
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TABLE 9

Average value of Pearson’s phi coefficient ¢ for “correlation” between any respondent’s binary responses for any pair of technologies

(standard error) and the number of respondents whose responses could be compared for both technologies in the pair

Goals (n = 12)

Affordances (n = 11)

Constraints (n = 19)

Blockchain IoT Al Blockchain IoT Al Blockchain IoT Al
Blockchain 1 1 1
IoT 0.3490 (0.036) 1 0.3929 (0.036) 1 0.4814 (0.034) 1
Al 0.2287 (0.052) 0.3213 (0.038) 1 0.3856 (0.054) 0.3262 (0.037) 1 0.3972 (0.048) 0.3523 (0.035) 1
Number of respondents who selected both technologies
Blockchain - - -
IoT 114 - 109 - 122 -
Al 60 88 - 59 89 - 65 96 -

rank correlation of the priorities across technologies for affor-
dances, constraints, and goals. We carried out the same anal-
ysis for network agency (extent of globalization) and tech-
nology for their collective impact on how supply chain pro-
fessionals prioritize affordances, goals, and constraints. As
with the previous analysis for the user pool, the rank cor-
relations allowed us to compare priorities across the three
technologies.

4 | RESULTS

First, we report the individual selections and their compar-
isons (Section 4.1) and then the aggregated votes for the
goals, affordances, and constraints (Section 4.2). Second, we
report the correlation results for the impact of technology on
the affordances, goals, and constraints (Section 4.3). Third,
we repeat the comparison for the effect of organization and
technology characteristics together (Section 4.4), and finally
for the network and technology characteristics (Section 4.5).

4.1 | Individual-level results
When we compared across technologies at the individ-
ual level, for goals, there were 114 comparable individual
responses for blockchain and 10T, 60 for blockchain and Al,
and 88 for Al and IoT. The average corresponding phi coef-
ficients across all respondents were only mildly positive. The
values suggest that a typical respondent had only slight over-
laps between their responses regarding the selected goals for
either technology in the pair. (We confirmed this interpreta-
tion by developing another measure, |A N B|/ |A U B|, where
A and B are the two binary vectors. The intersection and
union refer to the selections.) We obtained similar results for
affordances and constraints, indicating that a typical respon-
dent’s choices across any two technologies had only a tiny
overlap of selections (Table 9).

One implication of the results is that at least those respon-
dents answering about multiple technologies are familiar

enough to distinguish between the affordances for these tech-
nologies.

4.2 | Pooled prioritization of goals,
affordances, and constraints

Of the 158 respondents for blockchain technology, the num-
ber selecting any goal was 46—100, any affordance 38—112,
and any constraint 21-94. Likewise, of the 330 respon-
dents for IoT, the number selecting any goal was 122-
234, any affordance 95-210, and any constraint 42-214.
Finally, for the 154 respondents for Al, the number was
36-107, any affordance 41-103, and any constraint 22-98
(Table 10).

Using the votes secured by each of the respective goals for
each technology in turn (Table 10), we ranked all the goals,
affordances, and constraints (Table 11):

* Regarding the goals, operational efficiency has the highest
priority as reflected in the rank based on the most votes,
followed by the competitive advantage and performance
of the existing system.

* The respondents’ votes collectively emphasize the affor-
dance items in the network category. These are trans-
parency, traceability, and end-to-end integration. At the
same time, the top affordance still relates to the oper-
ational mechanisms these emerging technologies claim
to provide—real-time capability, agility, and risk man-
agement. Adopting these technologies is also perceived
as strengthening the financial outlook through cost-
effectiveness.

* Regarding constraints for adoption, financial inhibitors
rank high, with fechnical setup cost ranking the highest
across the board. Other high-ranking constraints pertain to
the technologies themselves, with security, lengthy devel-
opment time, and immaturity as the main issues imped-
ing effective adoption for the supply chain. The respon-
dents also highlighted a range of “strategic” constraints,
for example, lack of coordination and leadership support
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TABLE 10 Number of goals, affordances, and constraints selected by respondents for each of three technologies (in decreasing order by blockchain
votes; total respondents = 405)

# Respondents selecting this technology

N =158 (%) N =330 (%) N =154 (%)
Items Blockchain IoT Al
Goals (n = 12)
Operational efficiency 100 (63%) 234 (71%) 107 (69%)
Competitive advantage 88 (56%) 172 (52%) 91 (59%)
Operational costs 82 (52%) 164 (50%) 74 (48%)
Performance of the existing system 81 (51%) 191 (58%) 85 (55%)
Flexibility in activities 72 (46%) 172 (52%) 73 (47%)
Employee productivity 67 (42%) 189 (57%) 84 (55%)
End-to-end connectivity 67 (42%) 142 (43%) 53 (34%)
Return on investment 64 (41%) 139 (42%) 71 (46%)
Errors and reworks reduction 56 (35%) 128 (39%) 67 (44%)
Consumer image of the organization 50 (32%) 121 (37%) 51 (33%)
Partner relationships 48 (30%) 103 (31%) 36 (23%)
Volume of output 46 (29%) 122 (37%) 55 (36%)
Affordances (n = 11)
Real-time capability 112 (71%) 210 (64%) 95 (62%)
Transparency 106 (67%) 207 (63%) 79 (51%)
Cost-effectiveness 100 (63%) 207 (63%) 94 (61%)
Agility 92 (58%) 195 (59%) 103 (67%)
Traceability 87 (55%) 164 (50%) 62 (40%)
End-to-end integration 80 (51%) 170 (52%) 70 (45%)
Efficient decision making 78 (49%) 175 (53%) 81 (53%)
Stronger risk management 71 (45%) 135 (41%) 65 (42%)
Customer-centricity 58 (37%) 118 (36%) 57 (37%)
Interoperability 44 (28%) 96 (29%) 41 (27%)
Mass customization 38 (24%) 95 (29%) 47 (31%)
Constraints (n = 19)
Technical setup cost 94 (59%) 214 (65%) 98 (64%)
Training cost 78 (49%) 156 (47%) 64 (42%)
Ongoing support cost 69 (44%) 127 (38%) 57 (37%)
Security concerns 64 (41%) 132 (40%) 50 (32%)
Resistance to change 59 (37%) 147 (45%) 56 (36%)
Lack of organization-wide coordination 55 (35%) 138 (42%) 45 (29%)
Lengthy development time 54 (34%) 116 (35%) 53 (34%)
Leadership insufficient support and involvement 49 (31%) 100 (30%) 44 (29%)
Lack of workforce skills 48 (30%) 105 (32%) 43 (28%)
Lack of supplier required skills 48 (30%) 106 (32%) 35 (23%)
Unknown risks 47 (30%) 93 (28%) 43 (28%)
Lack of sense of urgency 46 (29%) 90 (27%) 39 (25%)
Regulatory risk 45 (28%) 82 (25%) 36 (23%)
Performance measures 44 (28%) 87 (26%) 30 (19%)
Technology immaturity 44 (28%) 109 (33%) 43 (28%)
Lack of technology vision in organization 43 (27%) 107 (32%) 44 (29%)
Hard to integrate into existing processes and solutions 42 (27%) 93 (28%) 45 (29%)
Benefits being ambiguous 30 (19%) 64 (19%) 38 (25%)

Scalability 21 (13%) 42 (13%) 22 (14%)




WHY EMERGING SUPPLY CHAIN TECHNOLOGIES INITIALLY DISAPPOINT

TABLE 11
blockchain ranks)

13
Production and Operations Management J—

Ranking reflecting priorities by respondents at a pool for all goals, affordances, and constraints for each of three technologies (ordered by

Rank by selections

Rank by selections

B/C IoT Al B/C IoT Al
Goals Constraints
Operational efficiency 1 1 1 Technical setup cost 1 1 1
Competitive advantage 2 4 2 Training cost 2 2 2
Operational costs 3 6 5 Ongoing support cost 3 6 3
Performance of the existing system 4 2 3 Security concerns 4 5 6
Flexibility in activities 5 4 6 Resistance to change 5 3 4
Employee productivity 6 3 4 Lack of organization-wide coordination 6 4 7
End-to-end connectivity 6 7 10 Lengthy development time 7 7 5
Return on investment 8 8 7 Leadership insufficient support and involvement 8 12 9
Errors and reworks reduction 9 9 8 Lack of workforce skills 9 11 11
Consumer image of the organization 10 11 11 Lack of supplier required skills 9 10 17
Partner relationships 11 12 12 Unknown risks 11 13 11
Volume of output 12 10 9 Lack of sense of urgency 12 15 14
Affordances Regulatory risk 13 17 16
Real-time capability 1 1 2 Performance measures 14 16 18
Transparency 2 2 5 Technology immaturity 14 8 11
Cost-effectiveness 3 2 3 Lack of technology vision in the organization 16 9 9
Agility 4 4 1 Hard to integrate into existing processes and solutions 17 13 7
Traceability 5 7 8 Benefits being ambiguous 18 18 15
End-to-end integration 6 6 6 Scalability 19 19 19
Efficient decision making 7 5 4
Stronger risk management 8 8 7
Customer-centricity 9 9 9
Interoperability 10 10 11
Mass customization 11 11 10

and network constraints of supplier skills and regulatory
risks. Finally, resistance to change as a user constraint is
also one of the top challenges for emerging technologies
deployment (Table 11).

4.2.1 | Idealized prioritization of affordances
by technology

What priorities would we expect if the respondents were to
fully integrate the technology characteristics with their sup-
ply chain needs in contrast to what we observed (Table 11)?
The authors brainstormed on the affordances to come up with
a possible answer. Our consensus view was that the affor-
dances for the three technologies would be quite different
from one another (Table 12). The differences show up in the
correlations between our assigned ranks for different pairs
of technologies. Indeed, for blockchain and IoT, the correla-
tion is —0.38, between IoT and Al 0.22, and between Al and
blockchain, —0.56. In contrast, the equivalent correlations for
the respondent numbers in Table 11 are 0.96, 0.89, and 0.82,

reflecting a very similar perception of affordances across all
three technologies.

4.2.2 | Responses of those ranking one
technology versus those ranking two or more

We recall that those familiar with more than one technol-
ogy rank the goals, and so forth, differently across the three
technologies, resulting in low correlations at the individual
level (Table 9, Section 4.1). It is therefore possible that pool-
ing those familiar with more than one technology (N = 175)
with those familiar with only one (N = 230) is swamping any
distinctions the former group may have. To address this, we
repeated the analysis separately for both groups and found
that the priorities were essentially unchanged in either pool
(Table 13).

We found that we no longer needed to separate the pool of
those familiar with only one technology from those familiar
with more than one.
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TABLE 12  Authors’ collective view of priorities and those observed
(Table 11) for affordances for each of three technologies

Blockchain IoT Al
Affordance Authors Obs Authors Obs Authors Obs
Real-time capability 6 1 1 1 2 2
Transparency 2 2 11 2 11 5
Cost-effectiveness 9 3 6 2 5 3
Agility 8 4 3 4 8 1
Traceability 1 5 10 7 10 8
End-to-end integration 3 6 2 6 9 6
Efficient decision making 10 7 8 5 1 4
Stronger risk management 5 8 9 8 3 7
Customer-centricity 7 9 5 9 4 9
Interoperability 4 10 7 10 6 11
Mass customization 11 11 4 11 7 10
4.3 | Technology agency and prioritization

For all three sets of items—affordances, goals, and
constraints—taken together as a pool, the practitioners pri-
oritized the items nearly the same way for all three tech-
nologies. Indeed, the pairwise rank correlations between the
three technologies—blockchain, IoT, and Al—across all 12
goals, 11 affordances, and 19 constraints are all close to 1
(Table 14).

The rank correlations being statistically the same across
the technologies implies that the relative priorities for
affordances—and similarly for constraints and goals—are
not impacted by the emerging technology regarding supply
chain practice. In other words, the affordances are priori-
tized the same way for all three technologies, even though
the technologies’ characteristics are all very different from
one another; the same holds for constraints and goals, respec-
tively.

4.4 | Organization and technology agencies
We considered the size and the industry sector of the respon-
dents’ organizations and technology to see if these factors,
along with technology, affect the priorities reflected in the
ranking of goals, affordances, and constraints.

4.4.1 | Sector and technology

There were 232 respondents from the private sector and
131 from public-sector companies. We did not include the
remaining 42 respondents from charities or not-for-profit sec-
tors in the sector-comparison analysis due to smaller respon-
dent numbers. After splitting the pool of respondents and
then tallying their votes and ranking the goals, affordances,

and constraints as before, we found Spearman correlations
to be high across the three technologies irrespective of the
sector being private or public. There were also high corre-
lations between the public- and private-sector votes across
blockchain items (o = 0.8149), IoT items (o = 0.8809), and
Al items (o = 0.8790) for goals, affordances, and constraints.
Each of the six subpools of respondents—two sectors’ three
technologies—prioritized affordances, constraints, and goals
the same way. We conclude, therefore, that sector and tech-
nology together do not appear to be a factor in shaping the
priorities (Table 15).

4.42 | Size and technology

We split the respondents into two pools by size, 188 from
“small” companies with an annual turnover of less than
US$36 m (including 107 from companies with turnover
below $10 million), and 217 from the remaining “large” com-
panies (turnover >US$36 million, including 110 from com-
panies with turnover exceeding $500 million). Again, Spear-
man correlations across the six subpools of respondents were
high, whether across the pools or the three technologies.
There was a high correlation between the small and large
companies for blockchain (o = 0.9084), IoT (o = 0.9714),
and Al (o = 0.8659) across all the goals, affordances, and
constraints showing that size and fechnology do not appear to
shape the rankings (Table 16).

4.5 | Network and technology agencies

We investigated the impact of the network using data on two
characteristics about the extent of globalization of the sup-
ply chains in the respondents’ organizations: the extent of the
national/global nature and the level of internationalization in
the internal supply chain.

4.5.1 | National versus global supply chain
and technology

We split the respondents into two pools: 147 from compa-
nies with national supply chains and 258 from the remain-
ing companies with their supply chains spread internationally
(primarily sales) or globally (physical facilities in other coun-
tries). For both pools, we tallied up the votes of the respon-
dents to rank the items in the six subpools.

The Spearman correlations across the three technologies
were high, whether for companies with national supply
chains or with global. The correlations between the compa-
nies with national and those with global/international supply
chains were quite high for all the goals, affordances, and con-
straints. The high correlations for blockchain (o = 0.8181),
IoT (o = 0.9187), and AI (o = 0.8704) indicate the same pri-
oritization across the two subpools of respondents (Table 17).
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TABLE 13 Ranking reflecting priorities by respondents pooled by familiarity with only one technology (N = 230) or with more (N = 175) for all goals,
affordances, and constraints for each of three technologies (ordered by the median rank for each row)

Blockchain IoT Al
One More One More One More
Goals
Operational efficiency 1 1 1 1 1 1
Performance of the existing system 7 3 3 2 2 3
Employee productivity 8 6 2 3 3 3
Competitive advantage 3 2 6 4 3 2
Operational costs 3 4 5 6 5 6
Flexibility in activities 11 5 4 5 8 5
Return on investment 5 7 8 7 7 7
Errors and reworks reduction 6 9 8 10 6 8
End-to-end connectivity 2 8 7 8 9 11
Volume of output 8 12 10 11 9 10
Consumer image of the organization 11 10 11 9 11 9
Partner relationships 8 11 12 12 12 12
Affordances
Real-time capability 1 1 2 1 3 2
Cost-effectiveness 2 3 2 2 2 3
Transparency 3 2 1 3 6 4
Agility 4 4 4 4 1 1
Efficient decision making 8 6 5 5 4 4
End-to-end integration 6 6 6 6 8 6
Traceability 4 5 7 7 9 7
Stronger risk management 6 8 8 8 5 8
Customer centricity 9 9 9 9 7 9
Interoperability 10 10 11 10 10 11
Mass customization 11 11 10 11 11 10
Constraints
Technical setup cost 1 1 1 1 1 1
Training cost 3 2 3 2 8 2
Security concerns 3 4 5 4 4 6
Resistance to change 9 5 2 5 3 3
Ongoing support cost 9 3 6 7 2 5
Lack of organization-wide coordination 18 5 4 3 8 8
Lengthy development time 7 7 10 5 7 3
Leadership insufficient support and involvement 13 9 16 8 8 9
Technology immaturity 7 16 7 11 8 10
Lack of workforce skills 14 9 11 8 4 13
Lack of technology vision in organization 11 14 8 10 15 7
Hard to integrate into existing processes and solutions 2 17 11 14 4 10
Lack of supplier required skills 18 8 8 11 18 13
Unknown risks 14 11 14 13 8 10
Lack of sense of urgency 3 14 13 15 13 15
Performance measures 11 13 14 16 19 18
Regulatory risk 14 12 17 16 15 17
Ambiguous benefit 3 18 18 18 14 15

Scalability 14 19 19 19 15 19
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TABLE 14 Rank correlations of the aggregated respondent selections across the three technologies for goals, affordances, and constraints

Goals (n = 12) Affordances (n = 11) Constraints (n = 19)

Blockchain Blockchain IoT Blockchain IoT Al
Blockchain 1 1
IoT 0.9368 0.9611 0.8462 1
Al 0.8904 0.9355 0.8182 0.8906 0.74621 0.8712 1

p = 0.0000 for all entries, except one with p’ = 0.0002.

TABLE 15 Rank correlations of aggregated respondent selections across the three technologies for goals, affordances, and constraints by sector

Goals Affordances Constraints
Blockchain IoT Al Blockchain IoT Al Blockchain IoT Al
Private sector
Blockchain 1 1 1
IoT 0.7695 1 0.9455 1 0.8570 1
Al 0.7439 0.9596 1 0.8182 0.9182 1 0.7869 0.7967 1
Public sector
Blockchain 1 1 1
IoT 0.8225 1 0.9157 1 0.6693 1
Al 0.8697 0.8436 1 0.6849 0.7608 1 0.55027 0.8118 1
p = 0.01 at least for all entries, except one with pf = 0.05.
TABLE 16 Rank correlations of the number of respondent selections across the three technologies for goals, affordances, and constraints by
organization size
Goals Affordances Constraints
Blockchain IoT Al Blockchain IoT Al Blockchain IoT Al
Turnover < US$36 m
Blockchain 1 1 1
IoT 0.8850 1 0.9567 1 0.8729 1
Al 0.8960 0.8702 1 0.8611 0.8676 1 0.8513 0.7060 1
Turnover > US$36 m
Blockchain 1 1 1
IoT 0.8680 1 0.9000 1 0.8254 1
Al 0.6778 0.8456 1 0.7636 0.8545 1 0.7128 0.7838 1
p = 0.01 at least for all entries.
TABLE 17 Rank correlations of the number of respondent selections across the three technologies for goals, affordances, and constraints by supply
chain being national or global
Goals Affordances Constraints
Blockchain IoT Al Blockchain IoT Al Blockchain IoT Al
Global/international
Blockchain 1 1 1
IoT 0.9212 1 0.9613 1 0.9147 1
Al 0.8489 0.8947 1 0.8265 0.8764 1 0.7127 0.7775 1
National
Blockchain 1 1 1
IoT 0.8395 1 0.9563 1 0.6479 1
Al 0.5929" 0.6912" 1 0.8184 0.881 1 0.6970 0.6823 1

p = 0.01 for all entries, except p* = 0.05.
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Rank correlations of the aggregated respondent selections across the three technologies for goals, affordances, and constraints by the extent

Goals Affordances Constraints
Blockchain IoT Al Blockchain IoT Al Blockchain IoT Al
Globalization <6 countries
Blockchain 1 1 1
IoT 0.7333 1 0.9355 1 0.6559 1
Al 0.7183 0.8386 1 0.9060 0.9078 1 0.7167 0.8746 1
Globalization >7 countries
Blockchain 1 1 1
IoT 0.8838 1 0.9543 1 0.8808 1
Al 0.7183 0.8667 1 0.7941 0.8246 1 0.6243 0.6457 1

p = 0.01 for all entries.

4.5.2 | Number of countries in supply chain

We split the respondents into two pools: 181 companies with
“less global” supply chains in six or fewer countries, and 170
from “more global” companies in seven or more countries,
with many exceeding 20 countries. Then, for each of the six
subpools, we computed the ranks of the items and the ranked
correlations.

Once again, Spearman correlations across the three tech-
nologies were high, whether for “less global” or “more
global” companies. There is a high correlation between the
small and large companies for blockchain (o = 0.8754), IoT
(o = 0.9024), and for AI (o = 0.8518) across all the goals,
affordances, and constraints. The global footprint of the sup-
ply chains of the respondents’ organizations similarly does
not appear to be a factor in shaping the respondents’ priori-
ties (Table 18).

In summary, technology does not inform the respondents’
pooled prioritization of generic goals, affordances, and con-
straints for emerging technologies, nor does the organiza-
tion or network. The nearly unchanged priorities remained,
despite the technologies being very different in their charac-
teristics and intended use. The fact that individual selections
across technologies only weakly match also reflects these dif-
ferences.

S | DISCUSSION
To shed light on the “hype” cycle of new supply chain tech-
nologies, we sought to understand how supply chain profes-
sionals perceive emerging technologies such as blockchain,
IoT, and Al in the early stages of adoption. In addition, we
looked for affordances—perceived benefits—resulting from
the interaction of technology and users, including individuals,
organizations, and supply networks. This interaction means
that diverse user groups would perceive different benefits,
inhibitors, and goals for their respective organizations.
Taking this approach, we first identified organizational
goals, affordances, and constraints from a thematic analy-

sis of practitioner and academic literature on supply chain
technologies in general, whether emerging or mature. Using
these “generic” goals, affordances, and constraints as items,
we surveyed supply chain managers to find out which items
were relevant for their organizations’ supply chains for the
technologies with which their organization already had some
experience.

Our findings suggest that the prioritization of goals, affor-
dances, and constraints appears fixed. We have proposed
that technology does not inform the adopters regarding pri-
oritization in the early stages of adopting emerging supply
chain technologies. It takes time and (shared) experience to
interact with technology sufficiently to inform the prioritiza-
tion. At the early stages, uninformed goals, affordances, and
constraints result in inflated expectations followed by deep
disappointment. Later, with affordances becoming informed
with experience, the organization can commence a period of
obtaining benefits.

5.1 | Implications for theory and further
research

Using the survey data, we compared responses at the individ-
ual and the aggregated pool levels. The individual-level com-
parisons with only weakly positive Pearson phi correlations
across technologies indicated that respondents do distinguish
between technologies.

For the pooled analysis, we summed up the respondents’
selections to rank each technology’s goals, affordances, and
constraints by “votes” received to reflect priorities at the pool
level. We then compared these priorities across technologies
for different subpools of respondents: by different technolo-
gies, organizations, and levels of internationalization in the
supply chain network to see what might impact the rank-
ings. No matter how we split the pool further—by technology
or by different organizational or network characteristics—
the ranking of individual goals, affordances, and constraints
remained the same. To account for this, we offer the following
proposition:
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Proposition 1. At an early adoption stage for emerging
supply chain technologies, the technology—even considering
the type of organization or supply chain network—does not
shape the priorities for goals, affordances, and constraints for
professionals.

Proposition 1 implies that whatever does shape the prior-
ities must be in the “other agency” category, perhaps some-
thing to do with the very nature of generic SCM in the view
of supply chain professionals. Whatever the source of affor-
dances, at early-stage adoption, the technology under consid-
eration is not informing the users’ priorities or expectations.
The uninformed affordances (and goals and constraints) lead
to unrealistically high expectations regarding realized bene-
fits. Disappointment naturally follows when benefits are not
actualized—indeed, they cannot be realized—thus leading
to the trough in the hype cycle. Over time, supply chain
professionals gain experience within the organization and
other organizations to develop shared affordances (Leonardi,
2013). The affordances then become more informed, and a
more realistic set of expectations are adopted.

A salient question is how users (interacting with emerg-
ing technology in the early stages) develop affordances that
appear informed at the individual level but uninformed when
aggregated. A possible answer is that the signal from individ-
uals is noisy, in which case aggregation brings out the accu-
rate signal. We recall that practitioners familiar with more
than one technology rank the goals, affordances, and con-
straints of the three technologies differently. Yet, with votes
aggregated, their rankings of goals, affordances, and con-
straints become similar across the three technologies and akin
to the rankings of the pool of practitioners familiar with only
one technology. In aggregate, then, the technologies do not
appear to inform the priorities of goals, affordances, and con-
straints at this early stage.

An alternative explanation of the lack of any observed
interaction between technology and user groups could be that
the respondents knew only little about these emerging tech-
nologies and gave the same responses across different tech-
nologies (with random noise). As we screened the respon-
dents for each technology in our questionnaire, this was likely
not the case with only 175 among the 405 respondents select-
ing more than one technology (Table 2). CIPS members in
another study were shown to have early-stage experience with
these three technologies, as we mentioned earlier.

An alternative explanation could be that our generic goals,
affordances, and constraints are just too generic: We have 11
goals, 12 affordances, and 19 constraints from a broad litera-
ture review as generic items. From these 42 items, the respon-
dents selected the ones they felt applied to their setting for
their chosen technology. If all the items were too high level,
we would see a much closer match between responses at the
individual level than the match we observed.

We have reasonable grounds to propose the following
answer to our research question: Supply chain professionals
have a fixed set of priorities regarding goals, affordances, and
constraints in the early stages of adopting emerging technol-
0gy, and these priorities are unaffected by the technology.

At least four research opportunities stem from our work.
First, affordance theory needs a time-and-experience element
in the interaction that shapes affordances. This aspect can be
empirically investigated, potentially using Leonardi’s (2013)
shared assurances work as a starting point. Future research
could also explore implementing new technologies in phases
to cover subsets of items in the prioritized lists of affordances,
constraints, and goals to ensure acceptance and assimilation
with existing roles and routines.

Second, if technology and user groups are not shaping this
prioritization, we need to understand what else forms the pri-
orities. We put a place-holder by way of “other agencies”
(Figure 1). One way to investigate that may be to understand
the respondents’ responsibilities in their organization vis-a-
vis the technologies they are adopting. The respondents were
operations-level supply chain managers, charged with spe-
cific responsibilities, working with many functions within the
organization, and interacting with others at their level in other
organizations. Regardless of the type of organization or sup-
ply chain, the very nature of SCM may well determine the
priorities.

Third, further research could refine the proposed concep-
tual model by revisiting published case studies, empirical
studies of critical success factors, and conceptual models
with the prioritized lists of affordances, constraints, and goals
(Table 18). Doing so could help link the literature on technol-
ogy adoption to the supply chain.

Finally, further research could study failed technology
projects for the supply chain. Volkoff and Strong (2013)
have classified their diagnostic mechanisms into (1) inherent
nature of affordances as enabling and constraining simultane-
ously, (2) absence of perceived affordances, and (3) incom-
plete or inappropriate opportunities to realize affordances.
Our work can provide a starting list for diagnosis criteria via
the fixed priorities in the early stages.

5.2 | Implications for practice

‘We propose that the same priorities of goals, affordances, and
constraints are set in the early stages of adoption, regard-
less of the emerging supply chain technology (Table 19).
Our research sheds light on the Gartner Hype Cycle, wherein
the unrealistic expectations for emerging technologies pre-
cede a period of disappointment. We recall that the hype
cycle suggests that those who adopt new technologies—Al,
Blockchain, and IoT—may find themselves at the bleeding
rather than at the leading edge of technology, or in other
words, land themselves in costly and disappointing imple-
mentations.

The fixed priorities of goals, affordances, and constraints
in adopting emerging technologies have good and bad news
for practitioners. Considering the bad news first: a fixed list
of priorities (Table 19) could worsen the situation if vendors
used these as selling points to senior managers, whatever
the new technology. Rather than users being merely unin-
formed in the early stages of adoption, they would therefore
be “disinformed,” setting the stage for even more inflated
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How supply chain professionals perceive any emerging technology for the supply chain during an early stage of adoption: Lists in

Goals for the organization for

Benefits expected from the

Constraints on the adoption of the technology in the

implementing the technology technology (affordances) supply chain
1. Operational efficiency 1. Real-time capability 1. Technical setup cost
2. Competitive advantage 2. Transparency 2. Training cost
3. Operational costs 3. Cost-effectiveness 3. Ongoing support cost
4. Performance of the existing system 4. Agility 4. Security concerns
5. Flexibility in activities 5. Traceability 5. Resistance to change
6. Employee productivity 6. End-to-end integration 6. Lack of organization-wide coordination
7. End-to-end connectivity 7. Efficient decision making 7. Lengthy development time
8. Return on investment 8. Stronger risk management 8. Leadership insufficient support and involvement
9. Errors and rework reduction 9. Customer centricity 9. Lack of workforce skills
10. Consumer image of the organization 10. Interoperability 10. Lack of supplier required skills
11. Partner relationships 11. Mass customization 11. Unknown risks
12. Volume of output 12. Lack of sense of urgency

13. Regulatory risk

14. Performance measures

15. Technology immaturity

16. Lack of technology vision in the organization

17. Hard to integrate into existing processes and solutions
18. Benefits being ambiguous

19. Scalability

expectations and more profound disappointment, at least
initially.

There is good news, too, for evaluating technology and
diagnosing failing or failed implementations. Using these
affordances, goals, and constraints as a starting point, the
adopting organization could avoid the “deep disappointment”
phase in the hype cycle by investing in a generic evaluation
process for any supply chain technology using the priori-
tized lists (Table 19) as a starting template. Such a process
would also allow for comparisons across competing tech-
nologies. In addition, the process would support a phased
implementation approach to inform affordances consciously.
The same applies to diagnosing technology implementation
projects that did not realize expected benefits in the world of
large implementations, of which there is no shortage of such
incidents.

To conclude, our research used an affordance lens to
explore how supply chain professionals view emerging sup-
ply chain technologies, and we have proposed an explanation
for the real-world phenomenon of the Gartner Hype Cycle in
the real world.
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