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ABSTRACT

This dissertation aims at understanding complex multi-tier, multi-dimension supply chains,

investigating why and how an event in a focal firm affects members of its own and other supply
chains. To fulfill this goal, two approaches were used, a theoretical and an empirical approach. For
the theoretical study, we developed a novel way to look at dissemination of the impact of an event
over a supply chain through metaphorical transfer. We built upon the physics of stone skipping,
analyzing the correspondence between elements from physics and supply chains at the levels of
ontology, analogy, and identity. The main contributions of the theoretical study were the
development of six propositions and a model of dissemination of the impact of an event over a
supply chain. Second, we applied the propositions using a set of qualitative data collected in the
cosmetics industry in Brazil. We conducted 131 semi-structured in-depth interviews and 22 site
visits, in addition to observation and analysis of documents. The multiple case studies were based
on six complex, multi-tier, multi-dimension supply chains encompassing up to seven tiers each.
Within and cross-case analysis were conducted. The results of the empirical study are presented in
two parts. First, we analyzed the six supply chains in detail and identified six mid-range events that
had impacts beyond the source firm. Second, we tested the propositions from the theoretical part
of this study and their application to the identified mid-range events. Our results indicated that,
differently from the current literature, supply chains are not linear. In multi-tier, multi-dimension
supply chains, the same firm can play different roles according to the supply chain it is part of
different times. Thus, supply chains are better portrayed as a set of interlocking networks. Our
findings also support viewing a supply chain as a chain of individual relationships. Several
elements impact the dissemination of the impact of an event over a supply chain. Among them,
power of the source firm and the personal social influence of the individuals in the source firm play
a significant role. In addition, because individuals make decisions and implement events, it is
important to consider that personal heuristics, biases, and locus of control will be manifested by
the individuals in all contexts, both internal (focal firm), and external (supply chin links), and that
those human irrationalities will impact the perception of the event and influence the continuity and
extent of its impact in the supply chain. Our findings also support the notion that the impact of an

event is disseminated over a supply chain through its members’ weak ties.

Key words: Multi-tier Supply Chains; Metaphorical Transfer; Multiple Case Studies, Behavioral

Operations, Social Network Theory.



RESUMO

Esta tese objetivou compreender cadeias de suprimento multi niveis e multi dimensionais, investigando
como e porque um evento em uma empresa focal afeta membros de sua propria cadeia de suprimentos
e outras cadeias. Para atender este objetivo, duas abordagens foram utilizadas: uma tedrica e uma
empirica. Para o estudo teorico, desenvolvemos uma nova forma de olhar a disseminacdo do impacto
de um evento na cadeia de suprimentos utilizando transferéncia metaférica. Nos baseamos na fisica de
pedras que saltam na gua, analisando a correspondéncia dentre os elementos da fisica e das cadeias de
suprimentos nos niveis de ontologia, analogia e identidade. A principal contribuicdo do estudo tedrico
reside no desenvolvimento de seis proposi¢cdes e um modelo para a disseminagdo do impacto de um
evento na cadeia de suprimentos. Em seguida, nds aplicamos tais proposi¢cdes numa base de dados
coletada no setor de cosméticos no Brasil. Foram conduzidas 131 entrevistas em profundidade e 22
visitas a fabricas e unidades de negécio por todo o pais. Complementarmente também foram conduzidas
observagGes e andlise de documentos secundarios. Estudos de casos multiplos individuais e
comparativos foram desenvolvidos baseados em seis cadeias de suprimentos complexas, multi-niveis e
multi-dimensionais, que englobaram de cinco a sete niveis cada uma. Os resultados foram apresentados
em duas partes. No primeiro, anlisamos as seis cadeias de suprimentos em detalhes e identificamos seis
eventos de médio porte que tiveram impactos em suas cadeias de suprimentos além da empresa focal
onde foi iniciado. Em seguida, aplicamos as proposi¢des do estudo teérico nos eventos de médio porte
identificados. Nosso resultados indicaram que, diferentemente da literatura, cadeias de suprimentos nao
sdo lineares. Em condicGes reais, a mesma empresa pode representar diferentes papéis de acordo com
a cadeia de suprimento que ela é parte em diferentes momentos. Assim, cadeias de suprimentos sdo
melhor representadas como um conjunto de redes interligadas. Nossos achados também suportam a
visdo de cadeias de suprimentos como uma rede de relagBes individuais. Varios diferentes elementos
influenciam na disseminagdo do impacto de um evento em uma cadeia de suprimentos, dentre eles, o
poder da empresa e a habilidade de influéncia social dos individuos que fazem parte daquela empresa
tém papel relevante. Também é importante considerar que irracionalidades pessoais como heurisitcas,
vieses, e locus de controle serdo manifestados por individuos em todos os contextos, interno (empresa
focal) e externo (cadeia de suprimentos), e que tais irracionalidades impactam a percepcao do evento,
a continuidade e extensdo de seus impactos na cadeia de suprimentos. Nossos achados ainda suportam
a nogdo de que o impacto de um evento é disseminado na cadeia de suprimentos por meio dos lagos

fracos construidos pelos membros das organizages.

PALAVRAS-CHAVE: Cadeia de Suprimentos Multi-niveis; Tranferéncia Metaférica; Estudos de

Caso Multiplos; Operagdes Comportamentais; Teoria de Redes Sociais.
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1 INTRODUCTION

“There is nothing so practical as a good theory”
Kurt Lewin

In this dissertation, we explore the theme of complex multi-tier, and multi-dimension supply
chains. We investigate why and how the impact of some events made in a firm are disseminated
through its supply chain and others are not. We considered the supply chains in both micro,
macro, and integrated levels. As micro level, we considered the individuals within the firms
with their complexities and irrationalities. It was important to take that in consideration,
because although the relationships in any supply chain are between firms, the decisions are
made by individuals. The macro level refers to supply chains with their multiple tiers and
connections among them. The integrated level refers to understanding how the micro and
macro level are connected and influence each other. To understand this phenomenon, we
conducted an in-depth qualitative study, which comprised 131 in-depth interviews, 22 site
visits, observations and document analysis. We investigated dissemination of the impact of
mid-range events over six multi-tier, multi-dimension supply chains in the cosmetics industry
in Brazil, which was selected due to its variety of firms and complexity of buyer and supplier

relationships, it is an industry with unusual characteristics (Singhal and Singhal, 2012).

Although most research in OM/SCM studies supply chains as linear, real supply chains are
embedded in complex networks (Kim, Choi, Yan, and Dooley, 2011). A supply chain is not
just a set of firms, individuals, or a relationship between two or three firms. Nor is it a linear
flow of resources and goods. Real supply chains are complex, multi-tier, and multi-
dimensional. They are multi-tier because to have a product or service delivered to a final
customer, it must go through several tiers of suppliers and buyers. Consider the trivial example

of buying a peach body lotion for a friend for her birthday. The tiers in that supply chain
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include: the farmer who planted and harvested the peaches (raw material suppliers), the
chemical firm responsible for the R&D to come up with an ingredient to make the raw materials
usable in a cosmetic formula (raw material converters), the firm which develops a formula, a
brand, and everything else needed to meet the customer’s need (focal firm). The focal
organization will either buy from the raw material converter directly or through a middleman
in some cases. Also, that formula needs to go into a particular type of packaging. The raw
material suppliers in the packaging industry are usually large multinational firms, which sell
the raw material to a plastic firm, for example, which will make the packaging in the size and
shape the focal firm wants for its peach lotion. That packaging can come with the label printed
directly on the original packaging from the packaging supplier, or the focal firm can buy blank
packaging and hire a service from a printing firm to make the label, or it can even buy labels
as adhesives and put them on the packaging within its plant, adding another step to its
production process. Sometimes, the product will need to be put in a box or other secondary
packaging, which may add more suppliers and more steps in the process. Once the product is
ready to go to the customer, it will need logistics providers. They can either go to wholesalers
and then to retailers, or through other different sales channels, depending upon the focal firm’s
strategy. Then it comes to a customer decision in buying the peach lotion for her friend. She
may even want the opinion of a specialist, such as beautician or dermatologist. Thus, this supply

chain has multiple tiers.

In addition to multiple tiers, (the horizontal length of a supply chain), real supply chains are
also multiple dimensional, when there is an interlocking (vertical) relationship between supply
chains caused by shared elements. Firms in the same industry often have many suppliers in
common, such as the raw material suppliers, converters and some of the packaging suppliers.

The same firm might play different roles, depending upon which supply chain it is functioning
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as part of at a specific time. For example, a large multinational chemical firm might be a first
tier supplier for another large firm and, at the same time, be a second or third tier supplier for
a smaller firm, which buys from wholesalers or middlemen. The same firm might also act as a
buyer or as a supplier. It is buyer if we consider the upstream direction of its supply chain and
a supplier if we consider the downstream direction of its supply chain. As suppliers deal with
different buyers in different firms, that same supplier may play a different role in different

supply chains. Thus, supply chains are also multi-dimension in addition to multi-tier.

Adding to these multi-tier and multi-dimension complexities of supply chains, we also need to
consider that within each and every firm there are individuals making and implementing
decisions. Bowman and Ambrosini (2000) understand that value perception applies to all
purchases, not just those of final consumers. “The same type of judgment, a subjective
judgment, is made by a manager when procuring inputs like machines and components, as by
an individual when buying a fridge or a car” (p. 3). Ito et al (2012) understand that unconscious
aspects as memory, perception, the creative and hidden side of the person influence in the
selection, use, evaluation, reflection and representation of person-product interaction ex-ante,
during and ex-post consumption, despite the fact that each product has its objective and
technical side, it still has the subjective, ludic, imaginative and fragmented side that influences
moods, feelings and emotions of consumers (p. 303) and can influence the WTP for it. In line
with the authors, Kahneman (2003) suggests that some choices are not directed related to
variations of quantity and cost, and that some heuristics or biases can mediate the way people
perceive objective issues, such as cost, quality, and delivery just to name a few. Several times
it could occur any psychological influence in how people evaluate and make decision,
especially related to individual cognitive aspects and Kahneman & Frederick (2002) showed

that judgment and preferences are not based primarily on information that was explicit
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presented. Thaler (1985) suggest that people appear to respond more to perceived changes than
to absolute levels. Figure 1 represents the idea of individual characteristics mediating the
perception of competitive priorities and their impacts on the decisions made and implemented.

External Factors

/_./‘_ Organizational "
~ characteristics (rules, ‘\\\
// procedures, culture, etc.) \
/‘ | Cost "‘-—_____‘_ _ \
f’/ T \
Quality,  #— o \
f B 3 ———__1—;‘ Too \
[ | Fiexbilty + —t > Decisions |
| S —— == _;_.__——__-__’__’. e |
Delivery  4— ¢l 1+ /
\ I T ‘ ‘ /
\ Individual | p
\ Chamcteristics | _//
/

s (bases and beuristics) |

Figure 1: Mediation of individual characteristics in the decisions made
Because firms are connected to a larger network in a supply chain (Choi and Kim, 2008), it is

expected that an event initiated in a focal firm will impact other firms in that supply chain. That
impact may cause other impacts and other events causing turbulence in those supply chains, as
well. Turbulence was first documented by Leonardo DaVinci, about 500 years ago
(McDonough, 2004) and is illustrated in Figure 2. Turbulence is defined as a flow process with
a chaotic property change in the environment after an encounter or initiation (Falkovich and
Sreenivasan, 2006). Nobel Laureate Richard Feynman described turbulence as “the most
important unsolved problem of classical physics, stretching roughly from Archimedes to

Einstein” (Vergano, 2006).


https://en.wikipedia.org/wiki/Nobel_Laureate
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Figure 2: DaVinci sketch of turbulent flow
Source: McDonough, 2004

A phenomenon analogous to turbulence happens in a supply chain after the initiation of an
event in a focal firm. The impact of this event may be spread to its supply chain and beyond.
Many different kinds and sizes of events can occur in a firm. Some events are high frequency
and low impact events, like small changes and continuous improvement that must be made
continuously over the time to allow operational and financial improvements. On the other hand,
there are large low probability and high impact events, often in response to disasters (Hora and
Klassen, 2013). The latter type of event is the domain of special fields of studies like

humanitarian operations and crisis management.

We investigated the dissemination of the impact of an event over a supply chain, thus the high
probability and low impact events are not in the scope of this research. On the other hand,
although the low probability and high impact events are very important, the greater amount of
events a firm will need to manage are events of medium-probability and medium impact, which

we are calling mid-range events. We define a mid-range event as any that is not a high
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probability, low impact event or a low probability, high impact event. Examples include a
change in the director or key person in a buyer-supplier relationship, a merger or acquisition of
another firm, the implementation of a new process or technology (e.g.: RFID or EDI), new

legislation, or a new internal purchasing policy.

In the OM/SCM research, there is extensive literature on high probability and low impact
events (Anand, Ward, Tatikonda, and Schilling, 2009). There is also an increasing amount of
research that has been done on low probability and high impact events (Hora and Klassen,
2013). However, there is not much published about mid-range events, with moderate

probabilities and moderate impacts.

As no firm exists in isolation in a supply chain, it is important to consider that an event in one
firm may be the impetus for events in other firms as well. Thus, we investigated the way that
an event in one firm leads to an impact over its supply chain. An event is the result of a
decision. It is important to note that some decisions will not have any impact over a supply
chain. Suppose that a firm analyzes its current situation and decides to make a change to its
purchasing policies. Until the new policy is implemented, it will have no impact on its supply
chain. Only after the new policy has been implemented in a firm, will we see impacts on its
supply chain or even in other ones®.

Figure 3 illustrates an event as a result of decisions and its impact in influencing other

decisions, which may generate other events and other impacts as well.

! The impacts of an event in a purchasing policy in one of the researched focal firms is further explored in
Section 4.3.2
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Figure 3: Events as results of decisions

It is also important to consider that an event which happens in one firm might not be perceived
in the same way by different individuals, both within that firm and across the other firms it
interacts with. Thus, in addition to understanding the macro level of the supply chains, it is also
important to understand the micro level, which is made up of the individuals and small groups.
Although the relationships in a supply chain are among firms, people, who are not fully rational
all the time, make decisions and implement events. As stated by Boyer and Pronovost (2010)
“we also publish thousands of mathematically based articles that make limiting assumptions
about ‘rational individuals’. | would like to meet some of these rational individuals, because |
don’t think I know any” (p. 370). Thus, understanding some of buyers’ and suppliers’
irrationalities that may influence them is important in understanding the dissemination of the

impact of an event over a supply chain.

The micro level focuses on human behavior in OM/SCM. Despite the importance of human
behavior for the development and performance of all firms, the fields of OM/SCM and Human
Resources Management have a long history of independent development (Boudreau, Hopp,
McClain, and Thomas, 2003). OM/SCM tends to make the assumption that individuals within
the operations systems are “fully rational or at least can be induced to behave rationally” (Gino

and Pisano, 2008). Bendoly et al (2006), believes that many different reasons could exist for
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this gap, “but most have to do either a lack of awareness on the part of the OM decision maker
or a lack of applicability of the tools themselves”. The importance of including human behavior
in OM field of research is not recent; researchers such as Cummings (1977), Powell & Johnson
(1980) and Powell (1995) have called for this perspective as long as 35 years ago. Hopp's
(2004) article on the 50th anniversary of Management Science journal and Boudreau et al.
(2003) issued similar calls. Since then, we have seen an increased attention to behavioral issues
in OM/SCM, especially in the last decade. Figure 4 indicates the increasing rate of behavioral

operations papers published among the core OM journals.

Behavioral Operations Papers by Year

1990 - 1995 1996 - 2000 2001 - 2005 2006 - 2010 2011 -2013

Figure 4: Behavioral operations papers by year
Source: ISI Web of Knowledge

On the flip side, even considering the uniqueness of each individual, each firm has its policies,
rules, and contractual relationships, which all the individuals within it are subject. Thus, the
relationship between firms and individuals is based on a constant interaction and mutual

impact, as illustrated in Figure 5.
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Figure 5: Relationships between individuals and firms

1.1 Research Question and Goals

Due to the complexity of real multi-tier, multi-dimension supply chains, the dissemination of
the impact of an event over a supply chain can be seen in different ways and under different
levels of analysis. A supply chain is not just a dyad or a triad, although researchers often portray
it that way. It is comprised of an uncountable number of buyer and supplier relationships at the
macro level. Inside each of its tiers and links, there is a micro level that should be considered,
as well. Thus, although a supply chain is a result of relationships among firms, it is important
to note that inside each firm there are individuals who interact, make decisions, and decide
upon implementation (or not) of an event. It is also important to note that individuals are not
fully rational all the time, so some cognitive aspects such as heuristics and biases, and
personality traits, such as locus of control, might influence their decision-making and event
implementation, as well as the dissemination of its impacts over the supply chain. This
approach of looking at the dissemination of impact of a mid-range event over complex multi-
tier, multi-dimension supply chains has not been fully explored in OM/SCM, thus our research

guestion is:

¢ Why and how does the impact of an event in a focal firm affect other members of

its own and other supply chains?
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Our secondary research questions are:

1. Which types of events have an impact that is disseminated over a supply chain?

2. What are the main elements that cause the impact of an event to be disseminated over a
supply chain?

3. How do these main elements influence the dissemination of an event’s impact over a supply
chain?

4. How are human biases, heuristics and locus of control related to the dissemination of the

impact of an event over a supply chain?

Our main goal was to better understand complex multi-tier, multi-dimension supply
chains by investigating why and how the impact of an event in a focal firm affects other

members of its own and other supply chains.

Our secondary goals are:

1. Identify the main elements that influence the dissemination of the impact of a mid-range
event over a supply chain

2. Identify the main types of mid-range events and analyze their impact in the focal firms

3. Investigate and analyze the dissemination of the impact of a mid-range event over multi-

tier, multi-dimension supply chains in macro, micro, and integrated contexts.

Due to the complexity of understanding how different contexts and levels of analysis are

connected, the best methodology to fulfill the goals of this research was qualitative research.
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We conducted 131 in-depth interviews (a total of 5,662 minutes), which were recorded and
then transcribed for analysis. In addition, 22 visits to manufacturing plants in the cosmetics
industry in Brazil were conducted. Further detail about reasons why we selected the cosmetics

industry is provided in Section 1.5.

In order to fulfill these secondary goals, we used several different methods and approaches.
To fulfill the first goal, we used a theoretical approach. We synthesized the literature review
and proposed the initial development of a new theoretical approach for understanding
dissemination of impact of an event over a supply chain. It was developed using metaphorical
transfer to generate ontology, analogy, and identity. We built upon the physics of a stone
skipping on the water to develop models and propositions (Section 2.4), which were further

tested, as described in Section 4.2.

To fulfill the second and third goals, we conducted empirical research, collecting data through
in-depth interviews, observations, site visits, and analysis of documents. In the Section 4.1 we
present multiple case studies of six multi-tier, multi-dimension supply chains, identifying the
main mid-range events that occurred in them. In Section 4.2, we investigate the impacts of

those events over the supply chains and test the propositions presented in Section 2.3.

Table 1 provides a summary of the research question and secondary goals. The strategies used

to fulfill each one of the goals, as well as their approaches and outcomes, are also presented.
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Research Question: Why and how does the impact of an event in a focal firm affect other members of its own and other supply chains?

Study

Secondary Goals Techniques Method Outcome Section
Approach
1 Identlf_y the main ele_ments that influence the dlsseml_natlon Theoretical | Literature Review Metaphorical Models_ a_md 24
of the impact of a mid-range event over a supply chain Transfer Propositions
Identify the main types of mid-range events and analyze their - In depth_mter\_/l(_ews, Multiple Case Descriptive
2 |. . . Empirical observation, Vvisits, . . 141
impact in the focal firms . Studies Case Analysis
document analysis
. : . . : : Network
Investigate and analyze the dissemination of the impact of a In-depth interviews, :
. S . . - . . . Analysis and Test of
3 | mid-range event over multi-tier, multi-dimension supply | Empirical observation, visits, " . 4.2
e : : Multiple Case propositions
chains in micro, macro, and integrated contexts document analysis Studies

Table 1: Dissertation Goals
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1.2 Motivations

This study has several different motivations. As a practical motivation, it is important to
understand that mid-range events happen frequently in all types of firms. Thus, developing a
framework of the basic elements to be considered during the initiation of an event and being
able to understand and predict its supply chain impact will be valuable to managers in different
industries. This study also integrates the micro level (individuals) and the macro level (supply
chain) perspectives. Specifically, we examine the way that a mid-range event affects buyer-
supplier relationships and how its impact spreads over a supply chain. We consider
psychological influences, including heuristics and biases, as well as personality traits, such as
locus of control, and how they influence the dissemination of the impact of a mid-range event

over a supply chain.

As a theoretical motivation, this research responds to the call for the development of more
theory that is specific to the context of OM/SCM. The physics of stone skipping provides the
foundation for development of research propositions that will add theoretical insights to the
research on buyer-supplier relationships. Our theoretical approach is supported by several
theoretical perspectives, including social network theory, cognitive heuristics and biases, and
attribution theory in order to understand the role of buyers and suppliers in the dissemination

of the impact of a mid-range event over a supply chain.

As a methodological motivation, this paper uses a combined methodology. Multi-methods
analysis is important in developing and understanding “why” and “how” research questions.

Metaphorical transfer is used to align the physics of stone skipping with the dissemination of
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the impact of a mid-range event over a supply chain. We follow Chen et al.’s (2013) approach
for development and transfer of a metaphor. This approach builds “through the invocation of
theory-constitutive metaphors and to ensure the proper borrowing and testing of theories from
outside OM/SCM” (Chen et al., 2013, p.580). We develop a theory-constitutive metaphor by
showing the ontological, analogical, and identity correspondence between stone skipping and

supply chain relationships. A set of six propositions and a model is developed.

Next, we use multiple case studies, combined with social network analysis, as suggested by
Kim, Choi, Yan, and Dooley (2011), to understand the relationships between firms, buyers,
and suppliers in supply chains. The social network analysis allows us to understand how the
data was organized and the interlocking relationships that emerged among the firms and
respondents. Finally, we use multiple case studies and social network analysis for testing the

propositions generated using the metaphorical transfer.

1.3 Industry

We studied the cosmetics industry in Brazil. This choice was based on the diversity and
complexity of its supply chains and buyer-supplier relationships, which offer unique
opportunities for the development of research in OM/SCM (Singhal and Singhal, 2012). The
use of a single industry allowed us to develop a deep understanding of it. The sample was
selected from firms within the cosmetics industry in Brazil, representing a variety of products

and services, operations complexity, relevance and location.
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The Brazilian cosmetics industry has seen vigorous growth in the past decades, despite the
Brazilian economy’s slow growth. It has had a 10% average growth per year (over the past 17
years), comprising 3% per year of Brazil’s total GDP and 2.2% of manufacturing. Billing "ex-
factory”, net of sales tax, increased from US$ 4.7 billion in 1996 to US$ 43 billion in 2013,
with a forecast of about US$ 51.7 billion for 2015 (ABIHPEC, 2014). Figure 6 shows the
growth of the cosmetics industry in Brazil, from 2000 to 2013, plus two years of forecasts (for

2014 and 2015).
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Figure 6: Growth of the cosmetics industry in Brazil
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Relative to the global cosmetics industry, Brazil occupies third place, just behind China and
the U.S. (Euromonitor, 2013). It is the largest market in the world in perfumes and deodorants,
second largest in hair products, men’s, children’s, bath products, depilatories and solar

protection, third largest in makeup and products for oral hygiene, and fifth in skin care. Brazil
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represents 9% of the global cosmetics consumption. Figure 7 shows the top 15 countries in

cosmetics consumption, with values presented in US billion dollars.

Billion dollars
USA 73.3 1st Deodorants
China Fragrances
Brazil
Japan Sunscreen
Germany ’ Children
. . 2n Men’s
United Kingdom Hair Care
France Bath
Russian Brazil represents Depilatories
Italy 12.2 99%0 of the entire
Mexico 10.8 world’s cosmetics
India 9.8 consumption

South Corea 9.8

Spain Gth Skin Care

Canada

Australia

Figure 7: Top 15 countries in cosmetics consumption
Source: Euromonitor (2013) and ABHIPEC (2014)

1.4 Dissertation Structure

This dissertation is divided in five main chapters. Chapter 1, which is this introduction, presents
the research questions, goals, and motivation for this research. Chapter 2 presents the
theoretical foundations, at the macro, micro level, and integrated level. At the macro level, we

present theoretical concepts related to supply chain management and their relationship to social
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network theory. At the micro level, we develop a theoretical foundation based on the concepts
related to cognitive heuristics and biases and attribution theory. At the integrated level, we
present the new theoretical approach using metaphorical transfer built on the physics of
skipping stones and present a set of models and propositions. In Chapter 3, we describe the
details and process used for data collection. The results in Chapter 4 are presented in two steps.
Section 4.1 presents the results of the analysis of the six multi-tier, multi-dimension supply
chains. Section 4.2 describes the results of empirical tests of the propositions and models
developed in Chapter 2. Finally, Chapter 5 presents our conclusions, including the study’s
contributions, limitations, and opportunities for future research. Appendices are presented at
the end of this document, after the references. Figure 8 shows the basic structure for this

dissertation.

 Research questions
» Goals

+ Motivations

* Industry

. Theoretical Foundations
 Understanding supply chains

» Macro level: social network theory

 Micro level: cognitive heuristics, biases and locus of control
* Integrated level: metaphorical transfer

. Data Collection
« Details and procedures for data collection

N
U

« Description of the supply chains
* Test of the propositions

» Contributions
» Limitations
» Future Studies

Figure 8: Dissertation structure
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2 THEORETICAL FOUNDATIONS

(...) “Middle range theories are a necessity if the process is to be kept
manageable, and representations such as metaphors are inevitable,
given the complexity of the subject matter”.

Karl E. Weick, 1989

This study has three main theoretical foundations, which help fulfill our goal of understanding
complex supply chains, investigating why and how an event in a focal firm affects other
members of its own and other supply chains. The first two goals are related to the spread of the
impact of a mid-range event through complex supply chains. We initially develop the
theoretical foundation for understanding the impact of a mid-range event in a supply chain, at
the macro, micro, and integrated level. At the macro level, which is the supply chain, we look
through the lens of social network theory. The initiation of a mid-range event is at the micro
level, the individuals, which we analyze through the lens of personal heuristics, biases, and
locus of control. At the integrated level, we built on the physics principles involved in stone
skipping, which we propose as a metaphor for the initial development of a theoretical approach

for understanding the impact of a mid-range event over a supply chain.
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2.1 Supply Chain Management Research

A supply chain is a set of buyer and supplier relationships within and across firms. The term
supply chain management gained increased attention from a research point of view in the late
1990’s (Cooper, Lambert, and Pagh, 1997), and became very popular in OM/SCM publications
over the last decade (Burgess, Singh, and Koroglu, 2006). Increasing competitiveness,
globalized sourcing and multiple channels of sales have forced firms to become be better
integrated with their supply chain and help improve the performance of their suppliers and
buyers, reinforcing the premise that the success or lack of success of a firm is not just a matter
of how well it does in isolation. “One of the most significant paradigm shifts of modern
business management is that individual businesses no longer compete as solely autonomous
entities, but rather as supply chains” (Lambert and Cooper, 2000, p. 65). We follow Chen and
Paulraj’s (2004) definition of a supply chain as a network of materials, information, and
services processing links with the characteristics of supply, transformation, and demand (p.

119), as illustrated in Figure 9.
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Figure 9: Illustration of a supply chain.
Source: Chen and Paulraj (2004)
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A supply chain is a complex phenomenon that involves the relationship among several firms
acting as buyers and suppliers at different moments of their relationship. A supply chain is
composed of a focal firm and a series of different tiers of upstream suppliers until the initial
raw material supplier, and a series of different tiers of upstream buyers until the final customer,

as illustrated in Figure 10.
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Figure 10: Supply chain network
Source: Lambert and Cooper (1998)

In our research, we considered that supply chains are not just multi-tier, but that they are multi-
dimension as well. For example, in Figure 10, consider the focal firm. It is supplied by different
suppliers in its first tier (1,2,3,...n). At the same time, each of its suppliers has its own suppliers
as well. However, the same first tier supplier might play a different role in another supply chain,
depending upon several factors, such as the industry and the size of the focal firm. Although

the concept of a supply chain network has been used for almost two decades (Lambert and
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Cooper, 1998), most research in OM/SCM refers to a supply chain as a linear relationship
between buyers and suppliers, focusing on a simplified conception of supply chains as dyads,
in order to isolate important relationships, with a few studies of triads starting to emerge (Choi
and Wu, 2009). Even in studies that consider a supply chain as an embedded network, the focus
tends to be either upstream or downstream. For example, Kim (2014) conducted research on
supplier network embeddedness using the social network perspective, targeting buyers as

prospective respondents.

In our study, we address this gap. In order to really understand a supply chain, it needs to be
analyzed as a multi-tier, multi-dimension entity, containing individuals who function as both
buyers and suppliers. We analyze multiple perspectives of buyer and supplier relationships
within and across supply chains. We analyze multiple tiers in the same supply chain and also
analyze the role of the same firm in different supply chains, adding interlocking relationships
between supply chains to supply chain research. We begin by looking at the mid-range events
at the micro level, and then how their impact is disseminated over a supply chain on a macro

level.

Because supply chains pass materials, other resources, and information forward and backward
(Mentzer, Keebler, Nix, Smith, and Zacharia, 2001) many firms are ultimately involved in the
delivery of a product to its final customer. From a focal firm’s perspective, upstream and
downstream links range from raw material and component producers to the final users, as the
product passes through assemblers, wholesalers, retailers, and transportation firms (La Londe
and Monster, 1994). There has been a substantial amount of research involving dyads between
buyers and suppliers from different firms, in different industries, and using different

methodological approaches (i.e. Karuppan and Ganster, 2004; Narayanan, Jayaraman, Luo, and
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Swaminathan, 2011; Villena, Revilla, and Choi, 2011; Wu and Choi, 2005). A dyad consists
of two firms connected to each other (two nodes and a link). However, a supply chain involves
at least a set of three or more entities which are directly involved in the upstream and
downstream flow of resources, from a source to a customer (Mentzer et al., 2001). Thus,
considering this definition, at least a triad (three nodes, and at least two links) needs to exist in
a supply chain. Choi and Wu (2009) encouraged research on triads as the building blocks that
capture the essence of a supply network. However, the perspective that we use better represents

the complexity of a multi-tier, multi-dimension supply chain.

OM research has extensively studied the impact of small and continuous improvements in a
supply chain (Anand et al., 2009), which fall in the category of high probability and low impact
events. The understanding of these kinds of events is focused on studies on the development
of operational capabilities and maintenance of the competitiveness of firms (Peng, Schroeder,

and Shah, 2008).

At the other extreme, the impact of very significant events in a supply chain has also gained
increased attention (Hora and Klassen, 2013). These kind of events, which include catastrophic
events, can cause serious supply chains disruptions (Knemeyer, Zinn, and Eroglu, 2009) and
can be caused by intentional or unintentional causes. Most of the unintentional causes are
related to natural accidents, such as hurricanes, tornadoes and floods. There can also be
intentional disruptions, which may include theft, contamination/sabotage, or a terrorist attack
(Speier, Whipple, Closs, and Voss, 2011). Such low probability, high impact event pose

significant risk of disruptions in a supply chain.
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The majority of the impact that a supply chain is subject to, however, is related to moderate
probability events and with a moderate impact, as illustrated in Figure 11. Examples of
moderate probability, moderate impact event, which we are calling mid-range events, include
a manufacturing firm moving from a traditional assembly line to a team-based cellular
manufacturing process, implementation of new software, or hiring a new CEO (Ford and
Foster-Fishman, 2012; Hannan and Freeman, 1984; Porras and Silvers, 1991). As no firm exists
in isolation, the dissemination of the impact of a mid-range event through a supply chain is
necessarily a complex phenomenon. All firms are related to their micro and macro
environments and to other firms, as well. Thus, it is important to consider that an event in a

firm, even a mid-range event, may have impact beyond its boundaries.
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Figure 11: Risk categorization scheme
Source: The authors, based on Brindley (2004) and Knemeyer et al. (2009)
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2.2 Theoretical Foundations

Supply chains can be examined from the macro and micro levels. The macro level refers to a
network of firms playing different roles in their supply chain channels. The micro level refers
to the individuals or small groups inside the firms that comprise the network. Our theoretical
background is based on both macro and micro levels. In addition, we included an integrated

level where we propose an integrated theoretical approach, using metaphorical transfer.

2.2.1 Macro Level

As the macro level we focus on multi-tier, multi-dimension supply chains. We build upon

social network theory as the basis for our analysis.

2.2.1.1 Social Network Theory

The concept of a supply chain as a network of interconnected firms was first highlighted more
than a decade ago (Lambert and Cooper, 2000). At the macro level, we use social network
theory constructs and follow Kim’s (2014) definition of a network as a “broad set of firms that
are motivated to accumulate tangible and intangible resources” (p.220). Social network theory
is built upon two fundamentals units: nodes and links. A node refers to actors or individuals

within the network. A link (or tie) is a connection between nodes.
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A supply chain consists of the relationships between actors, which can be viewed at four levels.
The first is internal to the firm and refers to the departments or business functions involved in
the flow of resources to and from the firm. The second level refers to a dyad consisting of
immediate buyers and suppliers. Thirdly, it refers to external connections, which include
suppliers’ suppliers and customers’ customers. And fourthly, a supply chain contains “a
network of interconnected businesses involved in the ultimate provision of product and service
package required by end customers” (Harland, 1996, p. 64), as illustrated in Figure 12. Thus,
it is appropriate to conceive of a supply chain as a network, for which social network theory

provides a strong theoretical foundation.

LEVEL 1 — Internal chain O

LEVEL 4 ~ Network

Figure 12: Levels of supply chain
Source: (Harland, 1996)
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Social network theory focuses on the type of ties developed between the actors. Ties differ in
terms of interaction and strength of the relationship between entities. Interaction can be passive
or active. Passive interactions are relationships, which are obligatory in nature, without ongoing
social exchange between individuals (Marsiglio and Scanzoni, 1995). Active ties are

interactions where there is frequent communication.

The social network construct of strong ties and weak ties (Granovetter, 1973; Granovetter,
1983; Krackhardt, 1992) provides a suitable theoretical lens for understanding buyer and
supplier relationships. Strong ties are direct ties between individuals, when a close relationship
is developed. Strong ties between buyers and suppliers facilitate cooperation, collaboration,
and the development of new processes, products, and innovation (Bellamy, Ghosh, and Hora,
2014). However, strong ties may have a dark side as well, negatively impacting a buyer’s ability
to make effective decisions, as well as potentially increasing the supplier’s opportunistic

behavior (Villena et al., 2011).

Weak ties refer to the relationship between acquaintances or acquaintances’ acquaintances
(Granovetter, 1973). Thus, in a supply chain, a firm would have weak ties with its suppliers’
suppliers and with its buyers’ buyers. The “strength of weak ties” refers to the fact that “weak
ties are far more likely to be bridges than are strong ties” (Granovetter, 1983, p.208), providing
the firm with access to external information that it might not otherwise have. The challenge to
a firm relies, however, on its ability to properly manage its buyers and suppliers, building smart

strong ties, and facilitating the development of strategic weak ties.
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The structure of the network is also an important construct in supply chain. As a way to increase
the understanding of supply chains at a broader level, social network theory and its importance
in understanding the structure and position of the firms in a supply chain has been gaining more
attention in the OM/SCM field recently (Kim, 2014; Schoenherr and Swink, 2012; Tsai, Raghu,
and Shao, 2013). Structural position refers to the position that a firm assumes in its supply
chain. A supplier’s position in a network is emerging as one of the most important aspects to
be considered in understanding a supply chain network and the performance of the buying firms
in that network (Kim, 2014). A central position of a firm allows it to have access to different
information through its upstream and downstream supply chain and the associated strong and
weak ties. It also plays an important role in connecting different directions of a supply chain or
even connecting different supply chains, acting like bridges. Structural embeddedness
addresses the importance of understanding the role of buyers and suppliers as embedded in a
larger supply network, rather than as existing in isolation (Choi and Kim, 2008; Kim et al.,
2011). For example, Bellamy, Ghosh, and Hora (2014) studied the structural characteristics of

supply networks and their relationship to innovation output.

Social network theory describes how social ties are developed and their impact on economic
outcomes (Granovetter, 1973; Granovetter, 1983; Krackhardt, 1992). The different types of ties
in a network also influence the type of relationships developed between buyers and suppliers.
A collaborative buyer and supplier relationship is strong and active, since it involves frequent
communication and interaction. Examples include joint product or process development or
improvement. Contractual buyer and supplier relationships are strong and passive, since they
involve constant exchange of resources, even though occur essentially by obligation between

the parties. Weak and passive ties may occur between the firm and its competitors, as well as
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with its customers’ customers and its suppliers’ suppliers. Weak ties and active relationships

may be exemplified by the arms-length buyer and supplier relationships, as illustrated in Figure

13.
A
L Arms-Length Collaborative
5
<
e
Q
g
T
IS .
- Competitive Contractual
2
[72)
3
o
Weak Strong
Strength

Figure 13: Types of buyer and supplier relationships

In addition to looking at buyer supplier relations with a supply network (Harland, Lamming,

and Cousins , 1999), it is also important to examine relationships at the micro level, which

refers to the individuals within each firm. Thus, we included the micro level as part of our

research.

2.2.2 Micro Level

Individuals and small groups within a firm comprise the micro level for this research. Behind

every decision, which is made in a firm, there are individuals. Taking that in consideration, we
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used buyers and suppliers as our research subjects and their decisions as one of the units of
analysis. These individuals’ behaviors will directly or indirectly impact the relationship among
the firms they represent. Therefore, like skipping stones in the water, the impact of an event
begins at the individual level, but spreads out to a firm and can subsequently have an impact

across its supply chain and even on other supply chains.

In analyzing the basic assumptions of decision making and its impacts, we use draw upon
behavioral operations research, which investigates the human behavior and cognition of
individuals and small groups and its impact on operating systems and processes (Bendoly,
Croson, Goncalves, and Schultz, 2010; Gino and Pisano, 2008). Over the last decade a body of
researchers studying human behavior in Operations Management field has grown fast. It is
called Behavioral Operations and is intrinsically linked to the influence of psychological
research in economics field (Behavioral Economics), which main works started with Herbert
Simon and its “bounded rationality”” (Simon, 1955, 1956, 1957) questioning the “rational actor”
and then wide by many different experiments run by Daniel Kanhneman and Amos Tzversky
since late 1960°s and 1970’s until present days (Kahneman & Frederick, 2002a; Kahneman,
Knetsch, & Thaler, 1991; Kahneman & Tversky, 1972, 1979; Kahneman, 2003, 2011; Tversky
& Kahneman, 1974, 1986). The importance of their works regards on the fact that “Kahneman
and Tversky were convinced that the process of intuitive judgment were not merely simpler
than rational models demanded, but were categorically different in kind” (Kahneman &

Frederick, 2002a, p. 3).

Bendoly et al. (2010) suggest that the most appropriate theoretical foundation for Behavioral
Operations is cognitive psychology. Its main contribution is to offer more realism to research

findings, by taking into account emotional aspects, heuristics and cognitive biases in judgment
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and decision making. Some of the most important researches in heuristics and biases was
conducted by Kahneman and Tversky, in the early 1970’s. They introduced psychological
issues into economic models, demonstrating their findings about how individuals make
decisions, in order to incorporate them into the traditional economic view. They explored
heuristics that individuals use and the biases they are prone to in different tasks related to
judgment under uncertainty, including making predictions and evaluation of evidence
(Kahneman, Slovic, and Tversky, 1982; Kahneman and Tversky, 1972, 1973; Tversky and
Kahneman, 1974). Their work and the work of others (Camerer, 1999; Loewenstein and Thaler,
1989; Thaler, 1981) was critical to the establishment of the behavioral economics field, whose
researchers investigate how and why individuals make decisions, rather than how they should
make them, and provides a theoretical and methodological basis for behavioral operations

research.

2.2.2.1 Heuristics and Biases

“The core idea of the heuristics and biases program is that judgment under
uncertainty is often based on a limited number of simplifying heuristics

rather than more formal and extensive algorithmic processing” (Gilovich,
Griffin, and Kahneman, 2002, p. xv)

Heuristics are “rules of thumb” or cognitive shortcuts that individuals use in making decisions
when time and processing capacity are limited (Bingham and Eisenhardt, 2011; Gino and
Pisano, 2008; Newell and Simon, 1972; Tversky and Kahneman, 1974). Gino and Pisano
(2008) described the most useful heuristics and biases in the OM field. Carter et al. (2007)
identified 76 heuristics and biases and using cluster qualitative analysis, organized them into

nine categories.
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Although these researchers and many others use the term “heuristics” and “biases” as though
they mean the same thing, heuristics and biases are not synonymous, and their categories
should not be used interchangeably (Kahneman and Tversky, 1979; Tversky and Kahneman,
1974). Heuristics simply come to mind, they are part of intuitive and automatic thinking
(Kahneman & Frederick, 2002; Kahneman et al., 1982). Tversky and Kahneman (1974) tied
heuristics to the “natural assessment” elicited by the task at hand that can influence judgment,
without being used deliberately or strategically. “Heuristics processes are not exceptional
responses to problems of excessive complexity or an overload of information, but normal
intuitive responses to even the simplest questions about likelihood, frequency, and prediction”
(Kahneman and Frederick, 2002; Tversky and Kahneman, 1983). They are part of intuitive and
automatic thinking (Kahneman and Frederick, 2002; Kahneman et al., 1982), and can be very
useful, fast and frugal. The main heuristics that are relevant to this research are: i) availability,
ii) representativeness, iii) anchoring and adjustment, and iv) loss aversion (Bar-Hillel, 1984;
Kahneman and Frederick, 2002; Kahneman, Slovic, and Tversky, 1982; Kahneman and

Tversky, 1979; Tversky and Kahneman, 1974), described in Table 2.

Although they can be very useful, heuristics also can lead to systematic and repeated errors,
known as biases (Tversky and Kahneman, 1974; Kahneman and Frederick, 2002). Each
heuristic can induce several different biases. For instance, the representativeness heuristic,
which is the tendency to assume commonality between objects of similar appearance, may
induce the tendency to believe that two variables co-vary when they do not (the illusory
correlation bias). For the availability heuristic, one common bias is imaginability. Imaginability

relates to the fact that, if an event can be easily imagined, it may be judged to have a higher
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probability of occurrence than an event which is difficult to imagine. Overconfidence and
wishful thinking are related to this bias. Loss aversion may induce several biases, including the
status quo bias, which refers to the tendency to remain where they are, because the
“disadvantages of leaving the reference point seems larger than advantages” (Kahneman,
Knetsch, and Thaler, 1991). In a supply chain, for example, the status quo bias is illustrated by
a buyer’s difficulty in switching suppliers and the corresponding tendency to keep buying the

same products, services, and quantities from the same supplier.
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Heuristic

Biases

References

Base Rate Frequency

Tendency to stereotype, regardless
of the prior probabilities of the
categories

(Gilovich et al., 2002; Kahneman
etal., 1982; Tversky &
Kahneman, 1974)

Sample Size Intensity

Judgment of a sample statistic
independent of sample size

(Kahneman & Frederick, 2002a;
Tversky & Kahneman, 1974)

Tendency to consider a small

Gino and Pisano, 2008;

Tendency to Law of Small Numbers sample as representative of the Kahneman and Frederick, 2002a;
assume population Tversky and Kahneman, 1974
. commonality Gilovich et al., 2002; Gino and
Representativen . L . - ’ ’
epresentativeness between objects Insensitivity to Tendency to ignore or underutilize | Pisano, 2008; Kahneman et al.,
of similar Predictability the range of predictions 1982; Tversky and Kahneman,
appearance 1974
. Carter et al., 2007; Gino ans
Illusory Correlation \-l/-aerr;gg?ecsyctgvgflIe\\//vigr]]a';[htgvo do not Pisano, 2008; Tversky and
Y y Kahneman, 1974
. . Tendency to make predictions Tversky and Kahneman, 1974
Misconceptions of : .
R . expecting exceptional results to
egression : )
continue as if they were average
Salient Information Tendency to weigh more vivid (Gino & Pisano, 2008; Tversky &
information more heavily Kahneman, 1974), Camerer, C., &
Tendency to seek information Loewenstein, G. (2004)
Tendency to

Availability

judge an event is
likely or frequent,
depending on the
ease of recalling
or imagining it

Confirmation Bias

consistent with their views or
hypotheses

dence

Overconfi

Tendency to be more confident in
their own opinions than they ought
to be

Imaginability
Wishful
thinking

Tendency to assume that because
one wishes something to be true or
false, then it actually is

Carter et al., 2007; Gino &
Pisano, 2008; Tversky &
Kahneman, 1974
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Heuristic

Biases

References

Anchoring and

Tendency to rely
too heavily, or
“anchor”, on one

Insufficient Adjustment

Different start points yield
different estimates, which are
biased toward initial values.

Gino and Pisano, 2008; Tversky
and Kahneman, 1974, Ariely et
al, 2000

Evaluation of
conjunctive
and

Inconsistency

Tendency to underestimate task-
completion times.

Inability to use a consistent

Gino and Pisano, 2008; Tversky
and Kahneman, 1974

Adjustment trait or piece of disjunctive Planning judgment strategy across a
. X fallacy i
information when | events repetitive set of cases or events.
making decisions | Assessment Tendency to believe that one can
of Subjective | lllusion of control, or at least influence,
Probabilities | control outcomes that they demonstrably
Distributions have no influence over.
Endowment | Tendency to suffer more with the loss of specific | Kahneman and Tversky, 1979
Effect benefit compared to the value of a new situation
Mental Tendency to differentiate money sources and Kahneman and Tve.rsky, 1979,
. Thaler, 1981, 1985; Thaler and
Tendency to Account expenditures .
Sunstein, 2009
. value more a loss - : -
Loss Aversion compared to a Hyperbolic | Tendency to react strongly to salient and Loewenstein and Thaler, 1989
symmetric gain Discount immediate events than to events in the future
Status Quo Tendency to remain where one is Kahneman and Tversky, 1979;
Bias y Gino and Pisano, 2008
Framing Tendency to judge a problem according to the
Effects way is framed

Table 2: Heuristics and main biases
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2.2.2.2 Locus of Control

The locus of control construct is a key element of attribution theory, which study the process
by which individuals explain the causes of behavior and events (Kelley and Michela, 1980). It
reflects whether individuals attribute the cause of an event to themselves or to their external
environment (Rotter, 1966). Individuals deal differently with events, depending on whether
their locus of control is internal or external. Those that have an internal locus of control take
more precautions and respond more rapidly to problems when they appear, because they
believe that most results rely on their own actions. Those who have an external locus of control
do not take as many precautions, provide late responses and blame others when a problem
occurs. For example, Simons and Baumann (1972, 2012) applied the locus of control concept
to explain why more people have died in tornados in Alabama than in Illinois (United States).
Their surveys of residents of four counties each in Alabama and Illinois indicated that Illinois
residents demonstrated an internal locus of control, which translated into taking more
precautions and being more prepared for a tornado. Alabama residents, on the other hand, who
were external in their locus of control, took fewer precautions for potential tornadoes, incurring
more deaths compared to Illinois (Simons and Baumann, 1972, 2012). The importance of locus
of control research has been addressed by authors in several fields (Judge and Bono, 2001; Ng,
Sorensen, and Eby, 2006). In OM/SCM research, Davis and Heineke (1994) considered the
customer’s locus of control and its impact on queue management and the customer’s intention
to return. Tranfield and Smith (2002) studied the impact of employees’ locus of control on
teamwork in manufacturing firms. Hong, Pearson, and Carr (2009) proposed a typology for
coordination of strategies for product development processes involving multiple suppliers,
based on locus of control. However, Harvey, Madison, Martinko, Crook, and Crook (2014)

argue that, although attribution theory (locus of control) has a high explanatory potential, it has
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been underutilized by organizational scholars in general. Building upon this, we note that the

application of locus of control to supply chain management research has been rare.

2.3 Theoretical Development

The absence of theories specific to OM and SCM and inadequate attention to building theories
in these fields has been described for a long time (Flynn, Sakakibara, Schroeder, Bates, and
Flynn, 1990; Meredith, 1998). “Although recognized as vital to the prospects of any firm,
operations management suffers in at least some quarters because there is no recognized theory
on which it rests or for which it is famous” (Schmenner and Swink, 1998, p. 97). This is still
true today (Chen et al., 2013). Thus, the need and importance of more theorizing efforts aiming
at producing better and new theories that was initiated more than 25 years ago (Meredith, 1998)

remains a current problem (Carter, 2011).

A theory relates specific concepts, definitions, unique vocabulary, models, and testable
propositions (Kerlinger, 1986). Although the borrowing of theories from other disciplines,
especially from organizational behavior and economics, is common in OM/SCM (Ketchen and
Hult, 2007), simply applying theories from other fields to OM/SCM phenomena is not the same
as developing a theory that is unique to the OM/SCM context. As stated by Lewin (1951) and
reiterated by Van De Ven (1989), a good theory can be very valuable for both researchers and

practitioners. For researchers, a good theory can help the field to move “toward a more
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systematic set of findings across studies”. For practitioners, a good theory offers rich

managerial findings and implications.

Carter (2011) points out three main reasons why OM/SCM has not probably generated a
substantial amount of its own theories so far. First, empirical research in OM/SCM is in an
earlier stage of development when compared to more mature counterpart fields, such as
management, economics, or marketing. Second, many doctoral programs in OM/SCM usually
focus on empirical research using “hard data” (p. 3) instead of qualitative and exploratory
studies using inductive data analysis. The third reason is related to second one, since most
associate editors who evaluate papers submitted to OM/SCM journals have not been trained to
do theory building research. Our research was based on theory building through an extended
qualitative study with inductive data analysis. We proposed what Kerlinger (1986) defines as
theory, “a set of interrelated constructs (concepts), definitions, and propositions that present a
systematic view of phenomena by specifying relationships between variables with the purpose

of explaining and predicting phenomena” (p. 9).

We highlight the importance of having unique theories developed for OM/SCM field because,
although very important to practice, OM/SCM as a research field still lacks unique theories
(Carter, 2011). This study addresses this deficit, using metaphorical transfer (Chen et al. 2013)
to develop a theoretical approach to understanding supply chain relationships. It is a response
to Schroeder (2008) that the “OM field has been weak on theory development that is

subsequently tested” (p. 354).
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One useful way to develop theory is through the invocation of a metaphor. Weick (1989) points

out that metaphors are particularly useful in the development of middle range theories.
Compared to large or unified theories, middle range theories keep the process manageable, and
the use of representations and metaphors is informative. The use of metaphors to suggest or
make a link to the development of theory is widely used in many domains. For example,
consider the law of gravity. Isaac Newton described how he made the connection to the law of
gravity using the example of an apple falling on his head, while studying under an apple tree.
While the math behind the law of gravity is complicated, the trivial example of an apple — or
any other object falling on someone’s head - is very real and easy to understand. Stephen
Hawking developed his black hole theory and advanced the big bang theory about the
beginning of the universe through connecting very complicated physics principles about how
the universe has been expanding to the simple metaphor of mixing a coffee latte in one direction

and then in the opposite? (Marsh, 2014).

A metaphor transfers understanding from a better-known “source” to a lesser-known “target”.
Another way to say this is that the “source” becomes a mental model used to understand the
“target.” Ortony (1993) describes three important characteristics of a useful metaphor: i)
compactness, ii) vividness, iii) ability to convey otherwise inexplicable or unnamable qualities.
Compactness is “transferring larger chunks of understanding in fewer words”. Vividness is
when “the source domain comes, as a whole, from direct sensory experience, it can be more
colorful, vibrant and dramatic, capturing one’s attention more so than a concept or abstraction
built up from recombined discrete events”. The ability to convey otherwise inexplicable or

unnamable quality is the idea that, “since the ‘real” or literal qualities or inner workings of a

2 The described scenes can be visualized in the movie “The Theory of Everything”, which tells the story of the
physics Stephen Hawking. He held the same position as Isaac Newton in the Cambridge University and is
considered one of the most brilliant minds of the 20™ century along with Albert Einstein.
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subject may not be knowable to the speaker or listener (due to mutual lack of experience or the

lack of relevant words in their language), a metaphor provides description and explanation that
would be otherwise unattainable”. Examples include Juliet as the sun, atoms as mini-solar
systems, debates as war, time as money, and religion as the “opium of the individuals” (Steen,
2008, p. 213). Examples of metaphors used in the OM/SCM context include the rocks in the
river for exposed problems due to JIT’s reduced inventory levels, icebergs as cost management,
and a bullwhip as a metaphor for the effect of a customer order upstream in a supply chain.
These are all examples of what Chen, et al. (2013) refer to as casually invoked metaphors.
Although the use of a casually-invoked metaphor can be useful as a teaching strategy,

simplifying and illustrating a phenomenon, they are less useful in developing theory.

The use of metaphors has also been used to develop theories about firms (Morgan, 1980, 1983,
1997). The formal process of metaphorical transfer provides a basis for rigorously transforming
a casually invoked metaphor into a set of theoretical propositions to guide research. Thus, the
development of theory-constitutive metaphors provides a useful guide for borrowing and
testing of theories from outside OM/SCM. Properly developed metaphors can be very effective
for illustrating and translating complex analogies in organizational phenomena (Tsoukas, 1991,
Weick, 1989). We follow Chen, et al.’s (2013) guidelines for the use of metaphorical transfer
to develop operations and supply chain management (OM/SCM) theory. We propose the
physics of stone skipping as a basis for developing theory about understanding the

dissemination of impact of an event over a complex multi-tier, multi-dimension supply chain.

We propose the development of a new theoretical approach for understanding supply chain
turbulence, based on the dissemination of the impact of an event through a supply chain, using

metaphorical transfer. We selected physics as the science on which to base our metaphorical
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transfer. Physics deals with the structure of matter and its motion through space and time. It is

concerned with all aspects of nature, on both the macroscopic and submicroscopic levels, along
with related concepts such as energy and force. Both managers and academic researchers deal
with the “structure of matter” and their “motion through space and time”. Managers’ concerns
refer to aspects of “[firms and supply chains’] nature” on both the macro (supply chain) and
micro (individual behavior) levels, along with related concepts, such as energy and force. Thus,
we use a physics phenomenon as a metaphor for developing propositions related to the

dissemination of the impact of an event in a supply chain.

2.3.1 Stone-Skipping in Physics

“There is still [a lot] to be learned from science for stone skipping... Back to your stones!”
With this statement, Clanet, Hersen, and Boucquet (2004, p.8) finish their paper which
scientifically investigated the physics phenomena behind the ancient art of skipping stones
across the water. We agree with Clanet et al. (2004) that there is still a lot be learned about the
science behind stone skipping, but not just in terms of physics. If we consider events that
happen in a firm and how their impact disseminates through its supply chain, we can relate
them to stone skipping. We use the physics of stone skipping as a theory constitutive metaphor

to develop theory for operations and supply chain management research.

Stone sKipping is an appropriate metaphor for the dissemination of the impact of an event in a
supply chain, for several reasons. Stone skipping is compact because it is a relatively simple to
envision. It is vivid because it is colorful and easy to remember, as an adult remembers his or

her childhood experiences, and it explains otherwise inexplicable or unnamable qualities


http://global.britannica.com/EBchecked/topic/369668/matter
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because it exemplifies the dissemination of the impact of a stone through a set of visible points

in the water, serving as a reference for the dissemination of the impact of an event over a supply

a chain.

Although the art of skipping stones in the water has existed since ancient times, scientific
studies behind it are very recent. Boucquet (2003) made some basic assumptions about the best
throws, such as the best kind, form, and size of stone. In addition, he proposed a description of
the bouncing of the stone on the water in order to estimate the maximum number of bounces
achieved by the stone, though the estimation of its velocity, Reynolds number, lift force,
friction, and mass. He carefully studied the collisional process of a circular stone with the water
surface and stated the importance of its spin velocity in the estimation of the maximum number
of bounces. Clanet, Hersen, and Bocquet, (2004) performed a series of experiments on the
stone’s collision with the water, finding that there was what they called a “magic angle” of
about 20° that allowed the stone to perform the maximum number of bounces. Other studies of
stone skipping (Clanet, Hersen, and Boucquet, 2004; Humble, 2007; Rosellini, Hersen, Clanet,

and Bocquet, 2005; Xiao, 2010), illustrate the basic assumptions of its processes and phases.
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2.4 Metaphorical Transfer

“The ancient art of stone-skipping may therefore benefit from
modern scientific insight” (Clanet, Hersen, & Boucquet, 2004)

In this section, we fulfill the first secondary goal of this research, which was to identify the
main elements that influence the dissemination of the impact of a mid-range event over a supply
chain. A metaphorical transfer should “formally demonstrate conceptual similarity or
equivalence between the constituent elements of the metaphor and the target (phenomenon)”
(Chen, et al, 2013, p. 580). In order to do this, we developed the ontological, analogical, and
identity correspondence between stone skipping and dissemination of the impact of an event
through a supply chain. These provided the foundation for the development of research

propositions.

2.4.1 Ontology

Ontology is the logical correspondence between the constituent elements of the source and the
target phenomenon (the “whats”). In developing our ontology, we describe the basic elements
of stone skipping and how they correspond to the dissemination of the impact of an event

through a supply chain.

We developed ontology for the equivalence between the elements of stone skipping and the

dissemination of the impact of a mid-range event in a supply chain, shown in Table 3. The
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basic elements of stone skipping are the stone itself, the throw, its collision with the water, the

bounces, and the sink. Similarly, the dissemination of the impact of a mid-range event in a

supply chain involves the event itself, the firm where it was initiated, the initial impact within

the firm, subsequent impact in the supply chain, and the end of its impact.

Stone skipping causes turbulence in the water. After the first and all subsequent impacts of the

stone, the property of the water surface changes. A similar phenomenon happens in a supply

chain after the initiation of an event whose impact goes beyond the source firm.

Stone Skipping Supply Chain
Element | Definition Element Definition
Stone Obiject thrown into the water | Event l—?ﬁr?]”gmal implemented decision in
Throw The act of releasing the stone | Initiation The |n|t|_at|0n of the event in the
source firm.
Collision Moment when the stone Initial Impact | Effect of the event in the source firm
touches the water
Bounces | Subsequent collisions Subsequent Nev_v events in other tiers of a supply
Impacts chain
. Moment when the stone — Moment when the impact of the event
Sink L Termination
dives into the water ceases

Table 3: Ontology

2.4.2 Analogy

Analogy is “the level where the “hows” and “whys” of the interrelationships among the

“whats” (elements) of the metaphor are verified as being equivalent to those of the target”

(Chen et al, 2013). Analogy is performed through establishing detailed equivalence between

elements of both phenomena.
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To illustrate how stone skipping is related to dissemination of the impact of an event in a supply
chain, we use the example of an event in a firm’s top management team. This is based on a
case that we observed during our qualitative data collection. The firm hired a new marketing
and sales director, who implemented a number of new policies and procedural changes. For
each ontology element presented in Table 3, we developed a detailed equivalence between it
and the elements of the dissemination of the impact of a mid-range event in a supply chain,

which is shown in Table 4.
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Stone Skipping Supply Chain
Element | Characteristic Measure Element Characteristic Measure
Shape Round and flat Type Strategic
Mid-range (intermediate
Size Radius (R) Scope probability, intermediate
Stone Event impact)
Thickness Height (h) Importance High
Weight Mass (m) Urgency High
Translational velocity Linear velocity (U) Source firms power Medium to high
Throw Initiation ) i
Rotational velocity (kick) | Spin velocity (W) Person s personal social High
influence
Personal heuristics and Hi
) igh
Impact angle Angle () biases
Collision Initial impact | Personal locus of control Internal
Gyroscopic effect Torque (t) Buyer-supplier relationship | Strong
Water surface/ Friction (f) | Mass density Context Incentives and/or obstacles
Lift force (Fiir) Number of bounces (})) Contagion Number of tiers impacted
. _ _ o Impact = f (contagion, source
Bounces | Reaction force F = f (Fit, V, Friction) iSnliEZiilsllent Impact firm power, context)
Decreasing time o Decreasing time between
Slowdown Dissipation .
between bounces impacts
Sink Drag force (P)?f;nt where stone sinks Termination End Time when impact ceases

Table 4: Analogy
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2.4.2.1 Stone

The shape, size, thickness, and weight of the stone play an important role in the success of
stone skipping. We propose that this corresponds to the role of the type, scope, importance,

and urgency of an event, as its impact is disseminated through a supply chain

Shape

Boucquet (2003) analyzed the throw of both square and circular stones and found that the best
stones for skipping are flat and rather circular. Less flat stones make the force more specific to
a few points on a stone compared to a flat one, where the gravity force is spread across the
stone’s entire face, allowing it more reaction force® to bound. Figure 14 and Figure 15
summarize Yabe et al. (2002)’s experiments comparing the effect of different shapes of stones,
which revealed that a greater number of bounces was associated with a flat-bottomed stone

shape.

8 Reaction force is further discussed in Section 2.4.4
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Figure 14: Skipping of a round bottom shaped stone (left=simulation, right=experiment)
Source: Yabe et al (2002)

Figure 15: Skipping of a flat bottom shaped stone (left=simulation, right=experiment)
Source: Yabe et al (2002)
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The shape of the stone is equivalent to the type of event. A strategic event requires time,
attention, and focus on the decision making process. The impact of this type of event is likely
to be disseminated through a supply chain because it relates to long-term goals and the way to

achieve them.

In our example, the replacement of the director of marketing and sales was a strategic event,
based on a decision that was made by the top management team. It had significant implications

for the firm and its supply chain because of the influence that is implicit in this position.

Size

Size is another important element in stone skipping. A stone that is too big or too small will
negatively impact the angular dependence and lift force coefficient, which are two very
important characteristics for a stone to bounce (Clanet, Hersen, and Boucquet, 2004; Rosellini
et al., 2005). In general, a good radius (R) for a stone to achieve a greater number of bounces

isaround R ~ 2.5 cm.

The size of the stone is equivalent to the scope of the event. The scope of the events we are
considering is mid-range, because they are not high probability, low impact events, nor are
they low probability, high impact events. For example, hiring a new director of marketing and
sales is not a routine day-to-day event. It required time, effort, and planning for the sourcing
and selection processes. It also required a period of acclimation for both the new director and
those who were already in the firm. Hiring a new director was not a low probability event,
because turnover is not unusual at this level. This was a job title that already existed in the firm;

it just had to use time, effort, and resources in order to bring in another person to the position.
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The impact of this kind of event is also of moderate impact, since it led to other events and

impacts as well, which are further discussed in section 4.2.2.

Thickness

Rosellini et al. (2005) performed a series of experiments that demonstrated that the thickness
of the stone had an impact on several elements that impact stone skipping, including the lift
force coefficient and the gravity of the stone. Thickness helps to distribute the stone’s weight
through a more uniform mass (Nagahiro and Hayakawa, 2005; Rosellini et al., 2005). They
found that a thickness of ~ 2.75 cm was the most conducive to stone skipping, because the

stone thick enough to float, while thin enough to maintain stability.

The thickness of the stone is equivalent to the importance of an event to supply chain members.
The impact of an event that is considered important will be disseminated from the focal firm
through its supply chain. A more salient event remains in a supply chain member’s thoughts

and the degree to which they give priority ( ) to its implementation.

For example, hiring a new director of marketing and sales was of high importance to the focal
firm, first tier suppliers, and first tier buyers, because it was a decision related to changing the
sales model. This culminated in the redesign of packaging and labels for more than 300
products, selection of new suppliers, and re-adaptation of the first tier buyers and franchisees.
It was of medium importance to the second and third tier buyers because it impacted them, but
not substantially. It was more impactful for the middlemen (who were actually primarily

women), because they were the intended new sales channel, and for the third tier buyers, the
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final users, because they were able to find more attractive products at more different sales

points.

Weight

Weight is also a very important element in stone skipping. Because acceleration is inversely
proportional to mass (Newton’s second law), the stone cannot be too heavy. If it is too light,
on the other hand, this will reduce the gravity of the stone, which is the mass density of the
object divided by the mass density of the fluid (Nagahiro and Hayakawa, 2005), causing it to
sink. Experimental studies have found that a weight of ~ 60 g (the approximate weight of a

tennis ball) is ideal for stone skipping.

The weight of the stone is equivalent to the urgency of an event. Urgency in a supply chain
relates to time, which is a multi-level and complex construct. We propose that more urgent
impact of an event is more likely to be disseminated over a supply chain. If it does not need to
be implemented soon, its impact will not be disseminated over as many supply chain tiers. An
example is legislation that was passed by the government and prescribes tasks that will need to

be implemented soon.

In our example, the top management team was urgently in need of a new director of marketing
and sales because it believed that it would help them to regain their market sooner. When the
new director started in the firm, she also needed to make several decisions very quickly. She
worked to implement her plans as quickly as possible, trying to make each member of her firm
aware of the time urgency. Table 5 summarizes the analogy between skipping stones literature

and its correspondents in a supply chain.



71

Stone Skipping Supply Chain

The best stones are flat and rather The best events are strategic rather than operational;
circular; one has to throw them one has to implement them with good amount of
rather fast and with a small angle source firm power and with personal heuristics
with the water surface; a small kick  biases and locus of control in the context; a(n)

is given with a finger to give the [even] small amount of personal social influence is
stone a spin and allow bounces. necessary for an event to have subsequent impacts.

Table 5: Analogy for the stone

2.4.2.2 Throw

The throw plays a very important role in stone skipping. No matter how ideal the stone’s
characteristics are, if the stone was not appropriately thrown, it will sink. A good throw of a
stone involves substantial speed and a little rotation (World Record, 2013). There are two
important critical values of throw velocity: translational and rotational velocity. The number
of bounces in stone skipping is proportional to large initial velocities, both translational and

rotational (Rosellini et al, 2005).

Analogous to stone skipping, the dissemination of an event in a supply chain relies heavily on
the power of the source of the initial event (see Figure 16). Translational velocity is equivalent
to source firm power and rotational velocity is equivalent to the personal social influence of

the source.
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Linear velocity + spin velocity = Source firm power + personal social influence

Figure 16: Throw of a stone representation

Translational velocity

Translational (or linear) velocity is measured in terms of linear velocity, which is the motion
of the stone from one point in space to another. It is measured in meters per second and is based
on mass [of the stone] and acceleration. Linear velocity is the velocity of the stone travelling
in a straight line. Experimental studies found that a good velocity for stone skipping is ~ 3.5 m

s (Boucquet, 2003; Clanet, Hersen, and Boucquet, 2004).

In a supply chain, translational velocity is equivalent to source firm power. We build on the
research of Astley and Sachdeva (1984) on sources of intra-source firm power, which they
describe as a multifaceted and multidimensional phenomenon. Intra-source firm power results
from a combination of three sources: hierarchical authority, resource control, and network
centrality. Hierarchical authority is related to hierarchical position of a firm in a supply chain.
Resource control refers to the firm’s capacity for obtaining resources from its environment, as
well as the control of supply or distribution of these resources. Network centrality is the

position of the firm within the workflow linkages (Astley and Sachdeva, 1984). We expect that
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the dissemination of the effect of an event in a supply chain will be associated with the source
having strong hierarchical authority, high resource control, and a central position in its supply

network.

In the example of hiring a new marketing and sales director, source firm hierarchical authority
was high, since the hiring decision was made by the firm president. Resource control was high,
since the marketing and sales director had the power to implement several other mid-range
events, including hiring or firing mid-level management team members and implementing a
new sales model. Network centrality was also medium to high, since the new director had the
ability to make changes in product and services characteristics that would influence not only
the focal firm itself, but some of its immediate suppliers and customers. In sum, for the impact
of an event to be disseminated in its supply chain, its source should be a firm, department, or
person with a substantial amount of source firm power (hierarchical authority, resource control,

and network centrality).

Rotational velocity

Rotational (or angular) velocity relates to the angular speed of an object and the axis about
which it is rotating (Resnick et al, 1966). It is measured in terms of spin velocity, which refers
to an object moving on a circular path. High spin velocity is necessary for the stone’s
stabilization and to allow a greater number of bounces (Rosellini et al, 2005; Clanet et al, 2004;

Boucquet 2002). A good spin velocity for stone skipping is ~65 rot s™.
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In supply chain, rotational velocity is equivalent to the personal social influence of the source.
In the same way that spin velocity is necessary to stabilize a stone, a substantial amount of
personal social influence is necessary to stabilize the dissemination of the impact of an event
over a supply chain. Personal social influence was the subject of substantial research in the
1950’s (Asch, 1956; Freedman and Fraser, 1966; Milgram, 1974) and is still of interest to
researchers (Cialdini and Goldstein, 2004). It is the capacity or ability that a person possesses
to influence other individuals’ opinions in a direction toward their (the influencer’s) own
beliefs (Katz and Lazarsfeld, 1955). It is an “attempt to influence a person's beliefs, attitudes,
intentions, motivations, or behaviors” (Seiter and Gass, 2010, p.33). We build on Cialdini et
al.’s studies, which found that personal social influence is much more related to personal
relationships than to source firm power, itself (Cialdini, 1984, 2001a, 2001b; Cialdini,
Wosinska, Barrett, Butner, and Gornik-Durose, 1999; Cialdini and Goldstein, 2004; Goldstein,
Martin, Cialdini, and Schuster, 2008; Nolan, Schultz, Cialdini, Goldstein, and Griskevicius,

2008). Thus, personal social influence and source firm power are separate constructs.

There are three elements of personal social influence: to be accurate, to affiliate, and to
maintain a positive self-concept (Cialdini and Trost, 1998; Cialdini and Goldstein, 2004;
Wood, 2000) They are expressed in terms of reciprocity, commitment and consistency, social
proof, authority, liking, and scarcity. Reciprocity is the tendency to return a favor. It is a very
strong and pervasive social force that transcends countries and organizational cultures
(Gouldner, 1960). Consistency and commitment refer to the principle that individuals* tend to

be consistent with a commitment that they made orally or in writing and keep to that decision

4 Individuals in our research might represent either those ones from the source firm or the target firm, depending
on whom we are referring, since we have individuals making and being influenced by decisions made in all the
links in a supply chain. This is clarified when we give the examples.
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for an extended period of time. Social proof refers to the notion that individuals tend to engage
in the behavior they see others engaging in. Authority relates to perceived personal social
power and the individual’s tendency to follow authority figures, sometimes even in
questionable situations (see Milgram, 1960°s experiments). Liking states the principle that the
more the target likes and approves of the source, the more likely it will be to behave in a way
to keep that relationship. Finally, scarcity relates to the idea that individuals tend to value more
what they have less of. It has been shown to increase and or generate demand (Cialdini and
Goldstein, 2004; Cialdini 2004). Scarcity is also related to loss aversion, which is one of the

heuristics studied by Kahneman and Tversky (1974).

In the example, the new marketing and sales director launched a new sales model, which greatly
impacted the source firm internally, as well as its first tier suppliers and buyers. The new
director demonstrated reciprocity by urging its first tier buyers (franchisees) to adopt the new
sales model as quickly as possible, stressing that the franchisees should work hard and make it
happen with their customers. Consistency and commitment were triggered in different ways.
First, a new contract was made and the signature of each one of the franchise owners was
requested (commitment). Second, since most of the franchisees had been with the source firm
for a decade or more, they were asked to reiterate their support to the firm’s decisions and
strategies. Social proof was perceived when already successful franchisees were invited to
come to training sessions and group meetings to tell their peers about the success they had
experienced using the new sales model. Authority was reinforced by the fact that every time
the franchisees talked about the new director, they would cite her credentials and previous
experience, stressing that if she had done so much before, what she was proposing must be a

good thing for them, too. Liking was achieved on a one-to-one basis, as many franchisees
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followed and agreed with the opinions (about the new sales model) of their closest peers.
Finally, scarcity was triggered by the suggestion that, if franchisees did not take the opportunity
and start working hard quickly, they could lose a great opportunity for their business and lose
money and market share. Table 6 shows the analogy between the elements of the throw for

skipping stones and their equivalents in a supply chain.

Stone Skipping Supply Chain
Spin motion induces a stabilizing Personal social influence induces a stabilizing effect
torque. on buyer-supplier relationships.

The initial "kick™ that puts a stone Personal social influence is a key factor for good
in rotational motion is a key factor ~ dissemination of the impact of an event over a
for a good throw. supply chain

Table 6: Analogy for throw

2.4.2.3 Collision

The collision is a crucial part of stone skipping. By experimentally monitoring the moment of
collision of a stone with a water surface, several authors have demonstrated the crucial
parameters for successful stone skipping, which are the impact angle, the gyroscopic effect
caused by the torque, and friction (Boucquet, 2003; Clanet, Hersen, and Boucquet, 2004;

Rosellini et al., 2005).

Impact Angle

The angle with which a stone collides with the water is one of the most important parameters

in stone skipping. No rebound is possible when the impact angle is larger than 45° (Clanet et
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al. 2004), rather, the stone will sink. Researchers have shown that the greatest numbers of
bounces are generally performed when there is a small angle, 6. (Clanet et al., 2004; Nagahiro
and Haykawa, 2005). “One unexpected result which emerges from the measurements is the
presence of a minimum in the stone-water collision time for a given “magic” angle 6 ~ 20e. It
is then easy to show that this angle does also maximize the number of bounces” (Clanet et al.,
2004, p.8). Changes in linear speed and rotation did not change this relationship, “The
dependence of Nmax [number of maximum rebounds] on Uo [initial velocity] is much weaker
than the one predicted from the more naive approach” (Clanet et al., 2004, p.8). “The ‘magic’
angle about ~ 20° is accordingly expected to maximize the number of bounces because the
amount of energy dissipated during a collision is directly proportional to the collision time”

(Clanet 2004; Bouquet 2001).

Figure 17 shows snapshots of a stone skipping experiments performed by Clanet et al (2004),
establishing the “magic angle”. It presents chrono-photography of a skipping stone, obtained
with an aluminum disc of radius R = 2.5 cm, thickness h = 2.75 mm, translation velocity U =

1

_ — o . 05
3.5ms 1, angular velocity W = 65 rot.s °, attack angle a = 20, trajectory angle = 20 .

Time increases from left to right and from top to bottom, with the time increment At = 6.5 ms.

® The physics literature measures two different angles in skipping stone: attack angle (o) and trajectory angle
(B)- Both angles are essentially the same, so, for order of simplification, we refer to them as the angle ().
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Figure 17: Analysis of stone skipping.
Source: Clanet at al (2004)

In a supply chain, the impact angle is equivalent to the influence of personal characteristics,
such as heuristics, biases, and locus of control. Similar to the way that the impact angle is
critical in allowing a stone to skip, personal characteristics of the source and the target also
greatly influence the dissemination of the impact of an event over a supply chain. The reaction
to the impact of an event is proportional to the target’s (supply chain members’) reaction, which

is related to the target's biases, heuristics and locus of control.
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In the illustrative example, the initial impact of the event involved individual characteristics
and relationships between buyers and suppliers. During the first weeks that followed the hiring
of the new director, several biases were exhibited by supply chain members, such as the sales
manager, as well as those that were indirectly involved, such as a packaging supplier. These
included overconfidence, wishful thinking, hyperbolic discount, framing effects, and intuition.
Both internal and external locus of control were also identified, and their implications will be

further discussed in detail in Chapter Four.

Gyroscopic Effect

The gyroscopic effect is crucial in stabilizing the stone and allowing it to make more rebounds
(Boucquet, 2003; Clanet, Hersen, and Boucquet, 2004). For example, in an experiment that
used Russell Byars, a stone skipping champion and world record holder between 2007 and
2013, a slow motion camera found that the stone made 23 spins between each bounce® on the
water. Torque, which is the tendency of a force to rotate an object about an axis, together with

spin velocity, are responsible for generating the gyroscopic effect during a stone’s throw.

The gyroscopic effect is equivalent to the strength of the buyer and supplier relationship in a
supply chain. As the gyroscopic effect in stone skipping is a function of spin velocity and
torque, buyer and supplier relationships are a function of personal social influence (Cialdini,

1994) and the strength of the ties between buyers and suppliers.

& For more details about the stone skipping in slow motion, check the link: goo.gl/cFUxIq


http://goo.gl/cFUxlq
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Buyers and suppliers can be embedded in their relationship with each other (Choi and Kim,
2008; Kim et al 2011) to varying degrees. The concept of structural embeddedness helps to
understand that a firm’s performance is intrinsically related to its own location on its supply
chain. The position which a firm assumes in different supply chains can allow different
opportunities and access to other firms’ capabilities (Kim, 2014), thus it can facilitate the
development of weak ties (Choi and Kim, 2008; Kim et al 2011). As a skipping stone can only
be partially immersed in the water, in order to have the greatest impact, the impact of a supply
chain event cannot be exclusively related to its source. Strong ties (Krackardt, 1992; Nelson,
1989) are evident in this example, based on time and interaction. The new director’s new sales
model involved interaction among many different individuals, across a substantial period of
time. A multidisciplinary team in the source firm, with members ranging from designers to
purchasing managers, was involved in the packaging redesign for more than 300 products. This
illustrates the strong ties between the source firm and its supply chain members. Agreement
effects and trust were strengthened because of their close interaction. Thus, strong ties indicate

a strong buyer-supplier relationship.

Friction

Friction is the resistance between the stone and the water surface. It is related to the water
surface’s characteristics. Even with ideal throw velocities (linear and spin), if a perfect stone
encountered a water surface full of waves on a windy day, the chances of the stone bouncing
would be greatly reduced (Boucquet, 2003). Gravity (g) is the specific gravity of the stone,
which is its mass density (p’) divided by the mass density of the fluid (p) p’/p. Gravity force is

illustrated in Figure 18, which shows a schematic view of the collisional process of the oblique
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water entry of a stone, where incident angle = 0, initial velocity = Vo, radius = R, thickness =

h, angle between the disk and water plane = g, and n = perpendicular direction.

|

d XI
O Water

Figure 18: Collision process of a flat stone encountering a water surface
Source: Based on Boucquet (2003) and Nagahiro and Hayakawa (2005)

Friction on the water surface is equivalent to a supply chain context, including the obstacles
and incentives for event that might emerge in both macro (supply chain and industry) and micro
(firm) environments. In our example, there were several sources of pressure that functioned as
incentives for the dissemination of the impact of the event. For example, an incentive was
provided by the anticipated increase in firm sales, due to the sales model that was implemented
by the new director (the source firm did actually increase its sales by more than 300% in 18
months). However, there were obstacles, as well. Operationally, due to the changes in process
and products initiated by the new director, manufacturing plant employees experienced
substantial stress and uncertainty. They felt overwhelmed with their work overload,
certification of new suppliers, approval initiative for new processes, time and budget
constraints. Table 7 shows the analogy between the collision and its correspondents in a supply

chain.
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Stone Skipping Supply Chain
The energy dissipated during a The impact dissipated during the initial impact (of

collision is minimized for a specific  the event) is minimized for a specific set of
magical angle of the stone, relative  heuristics, biases, and locus of control, relative to
to the water surface. the context.

The initial velocity [of the stone] The initial impact [of the mid-range event] should
should be greater than the minimum  be greater than the minimum power needed, in
velocity, in order to perform at least  order to have any subsequent impact.

one bounce.

The attack angle exhibits a strong Personal_heuristics, biases, and locus of control

variation and decreases continuously exhibits a strong variation and decreases

over the bounces. continuously over the subsequent impacts in a
supply chain.

Table 7: Analogy for collision

2.4.2.4 Bounces

The success of stone skipping is measured as the number and length of the bounces. The
number of bounces is a function of several factors, including the stone itself, the throw and
collision elements. If all the parameters described earlier are in the appropriate ranges, the stone
will bounce. Bounces translate all the initial characteristics and convert (or not) them into
rebounds. Important characteristics to consider in the bounce process are lift force, reaction

force, and slowdown.

Lift Force

Lift force (Fiire) is the difference in velocity between the stone and the water (Clanet et al, 2004).

It considers both specific gravity (p’/p) and translational velocity (V?). It is important to note


http://www.grc.nasa.gov/WWW/K-12/airplane/move2.html
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that the mass density of the stone changes during the process of skipping it. This happens as
the stone is partially immersed in the water, since the density of a wet stone (Swet) is different
from that of a dry one. A stone rebounds only if it is partially immersed during the collision
(Boucquet, 2003). Lift is the component of fluid force that is perpendicular to the direction of

movement of the stone moving through water. It requires motion and contact between the stone

and the water. The lift force along n is illustrated in Figure 19.

Figure 19: Schematic view of the collision pre-bouncing process
Source: Based on Boucquet, 2003

In a supply chain, lift force is equivalent to the contagion of the impact of an event. As in stone
skipping, where a stone only rebounds if it stays partially immersed during the collision, an
event will only impact other firms if its impact is not exclusive to the source firm. In other
words, if the mid-range event only is important for the source firm, its impact will not be
disseminated over the supply chain. However, if the event has the potential to influence other
firms, its impact will travel through the supply chain. It may also travel to other supply chains,

through interlocking supply chain relationships, building on Granovetter’s (1983) strength of
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weak ties. As such, the contagion of an event’s impact to other firms must travel through

“bridges” between firms inside and across supply chains.

In the example, the hiring of the new sales and marketing director had an impact on other firms
because of the existence of weak ties between the source firm and non-adjacent links in its
supply chain. Weak ties existed between the source firm and relationships that its franchise
owners, suppliers, and middlemen had with other firms. The impact of this mid-range event
was disseminated through different links, downstream, upstream, and perpendicular, as will be
discussed as part of the next topic, the reaction force. The dissemination to these tiers was
possible due to existence of weak ties. Examples are related to the selection of new packaging
suppliers, the influence of one franchisee on another in the adoption of the new sales model,
and the fact that one of the source firm’s main competitors knew that it was making those

moves, and decided to make its own similar moves.

Reaction Force

Reaction force is an expression of Newton’s third law of motion (Bartlett, 2007), which states
that, if an object exerts a force on another object, then the second object exerts an equal and
opposite reaction force on the first: “For every action [force] there is an equal and opposite
reaction” (Taylor, 2005). In stone skipping, the reaction force on the stone results from a
combination of lift and friction forces and the quadratic of the translational velocity. It is also
based on both the mass density of the stone and the water (Hall, 2006). Because the stone
becomes only partially immersed in water, the reaction is proportional to the immersed surface

of the stone (Boucquet, 2003). Reaction force produces kinetic energy, which is the energy that
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an object possesses due to its motion. The kinetic energy of a thrown stone is proportional to
its mass and velocity, Ke= % m.v2. Particularly relevant to the dissemination of the impact of
an event in a supply chain is the fact that some energy is dissipated during each collision of the
stone with the water, due to the combined effect of all the forces. The flow around the area
where the stone collides forms a series of ripples, due to the dissipation of energy. These ripples
change the water surface, causing some turbulence, which will remain altered for a while, even
after the stone has already moved on to its next collision. They increase their radius in time and
space until they disappear after some time. Figure 20 illustrates the ripples formed around the

point where a stone had previously collided.

Figure 20: Ripples formed by stone collisions with the water
Source: http://goo.gl/Sogsi2

It is important to note that a stone does not just touch the water and go on to the next rebound.
When a stone collides with the water, it “scoops” or surfs the water a little bit before leaving
for the next point, which creates the ripples.

Figure 21 illustrates the moment of a stone-water collision.
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Figure 21: Snapshot of a stone-water collision
Source: goo.gl/cFUxIq

The surfing of a stone and reconfiguration of the water around the collision (ripples) were
studied by Nagahiro and Hayakawa (2005), as illustrated in Figure 22, which illustrates a
simulation of a stone-water collision and the turbulence that the collision causes on the water.
It shows three different moments of a collision: immediately before the collision (Figure 22a),
partial immersion of the stone in the water (Figure 22b), and departure from the initial point
and going to the next collision (Figure 22c). This demonstrates that the place, point, and time
are different, even for the same bounce. It is important to note that the impact angle () remains

basically the same during the entire process.


http://goo.gl/cFUxlq
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Figure 22: Snapshots of a stone skipping simulation

Source: Based on Nagahiro and Hayakawa, 2005
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In order to develop further analogies between bounces in stone skipping and the dissemination

of the impact of an event in a supply chain, we build upon the reaction force formula, where C

= lift coefficient, Cs=friction coefficient, p,, = mass density of water, S;,, = area of the immersed

surface, n = lift force, and t = force along the direction of the throw (Boucquet, 2003). Table 8

presents the supply chain analogy for the reaction force formula.

F:lC|psz Simn+%cfpmvz Sim.t

2

Stone Skipping Supply Chain
Lift coefficient (C)) Contagion
Friction coefficient (Cy) Context

Mass density of water (p,,)

Incentives and obstacles

Translational velocity (V?)

Source firm power

Immersed area of a stone (S;y,)

Exclusivity of the event to the source firm

Normal vector Lift (n)

Contagion

Direction of the throw (t)

Downstream, upstream direction

Table 8: Analogy for reaction force formula
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The rough equivalent for a supply chain is the “translated” formula for the dissemination of the

impact of a mid-range event is presented below:

Impact= ((% Contagion) x Context x Source Firm Power? x Source x Perpendicular direction)
+

((% Contagion) x Context x Source Firm Power? x Source x Up/downstream direction)

The formula illustrates that the impact of an event goes simultaneously in different directions
related to the source, including upstream (suppliers), downstream (buyers), and perpendicular
(competitors). Rather than moving on a linear fashion from left to right (the traditional
depiction of a supply chain), the impact is disseminated in all directions through a supply
network, analogous to the ripples that form when a stone collides with the water. Because of

the ripples effect of the impact, contagion due to dissipation of energy is spread across
directions, which is why it appears as % in each direction (upstream and downstream). The

context is the obstacles and incentives that exist in each supply chain link. Because source firm
power plays an important role in the dissemination of the impact of an event, it is quadratic in
the formula, stressing the role of the source firm’s hierarchical authority, resource control, and
network centrality. This is consistent with Kim’s (2014) work on the strategic role played by
different positions in a network (supply chain) in accessing information and developing of

strategies and policies.

In a supply chain, the dissemination of the impact of an event is equal to the combination of
contagion (lift force), context (friction force), and source firm power (translational velocity).

This is illustrated by the intensity, number of links impacted and direction of the impact. The
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intensity of the impact continues, due to the time and effort that supply chain members have
dedicated to the implementation of the necessary changes. The number of links impacted is the
number of other firms, beyond the source, that were impacted by the event. The direction of
impact (upstream, downstream, and perpendicular) is analogous to the ripples formed as a stone

skips.

Like turbulence on the water surface, the event in our example clearly impacted other links in
its own supply chain and in others, disseminating in upstream, downstream, and perpendicular
directions. The impact of the change in the director was greater downstream (sales and
consumers), especially with the first tier buyers, who had hire new employees with a different
profile from what they were used to and purchase several product items different from their
traditional mix. The franchisees had to change their approach and relationship with their
customers, who acted as middlemen between the franchisee and the final customers. Thus, the
second tier buyers were impacted, as well. Even final customers were impacted by the new
product design and packaging, since they had more appealing products in higher variety
available in the stores for them to choose from. Upstream, the first tier suppliers were impacted,
with the greatest impact on the packaging solutions suppliers, due to the substantial redesign
required for more than 300 items. Some chemical suppliers were impacted, as well, but the
primary impact was on the first tier suppliers. Perpendicular initial impacts were also observed.
One of the focal firm’s main competitors mentioned that it was “kind of concerned” about the
source firm’s new strategy because it had observed that some of its own customers had

decreased the amount of their purchases, as discussed further in Chapter Four.
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Slowdown

The slowdown of a stone is its decrease in velocity that occurs due to energy dissipation. When
a stone collides with the water, all bounces do not occur in the same way. There is a decrease
in distance between each pair of successive bounces, as well as time between the bounces
(Boucquet, 2003). This phenomenon is known as the “Pity-Pat” effect, which is illustrated in

Figure 23 showing a trajectory of ten bounces of a stone.
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Figure 23: Pity-Pat effect

In a supply chain, slowdown is equivalent to the dissipation of the impact of a mid-range event,
which is related to time between impacts. It is far more difficult to be precise in terms of time
between impacts of an event in a supply chain, than it is to count stone bounces. However, it
is possible to estimate times and “distances” between impacts. One approach is to view the
dissemination of the impact of an event in a supply chain as analogous to the innovation
diffusion process. Innovation travels through a system based on time of adoption, which relies

heavily on human perception (Rogers, 1962, 2003).

In the example, the time between impacts was long in the beginning, but strongly accelerated
for the later supply chain links. In the beginning, it was necessary to spend several months in

planning, designing, selecting, hiring, and training. After some months, however, the
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implementation was much faster than in the initial months and the impact of the change in
director was disseminated more quickly through the supply chain. Table 9 contains a summary

of the analogy between stone skipping and its correspondents in a supply chain.
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Stone Skipping

Supply Chain

The reaction force due to the water is proportional to lift force and friction.

The_impact in other firms is proportional to contagion and context.

The lift force is expected to be proportional to the apparent surface of the
stone (thickness) and the mass density of the water.

The contagion is expected to be proportional to the importance of the mid-range
event and the context.

The lift force is maximum when the stone is only partially immersed.

The_contagion is maximum when the mid-range event is only partially related to the
source.

The lift force has to balance the weight of the stone, in order for it to bounce.

The contagion has to balance the urgency of the mid-range event, in order for it to
have subseguent impacts.

In the absence of spin motion, the torque due to the lift force will induce
instability.

In the absence of personal social influence, the buyer-supplier relationship due to
contagion will induce instability.

Rotation stabilizes the stone, due to the gyroscopic effect.

Personal social influence stabilizes the mid-range event, due to the strength of buyer
and supplier relationships.

A certain spin velocity is necessary, to stabilize the stone.

A certain amount of personal social influence is necessary, to stabilize the
dissemination of the impact of a mid-range event.

A finite angle is helpful in increasing the number of bounces.

Specific heuristics, biases, and locus of control are helpful in increasing the number
of subsequent impacts.

The water surface exhibits a lift force on the stone, allowing it to rebound.

The context exhibits contagion on the mid-range event, allowing it to have
subsequent impacts.

Some energy (reaction force) is dissipated during each bounce, due to the
friction component of the force.

Some impact is dissipated during each subseguent impact, due to the obstacles in
the context of (each) supply chain link.

The reaction force will decrease the velocity of the stone; after a few
bounces, the initial kinetic energy of the stone is fully dissipated and it sinks.

The extent to which a mid-range event is dissipated to the next link will decrease its
supply chain impact; after a few subsequent impacts, its initial impact is fully
dissipated and it will have no further impact.

The decrease in the distance between two successive bounces is at first rather
slow, but strongly accelerates for the last collisions (the Pity-Pat effect).

The decrease in the distance between two successive subsequent impact is at first
rather slow, but strongly accelerates for the last links (Pity-Pat effect).

The maximum number of bounces results from the combination of slow
down and anqular destabilization.

The maximum number of subseguent impacts results from the combination of
dissipation and personal heuristics, biases, and locus of control.

Under conditions of large spin velocity, the attack angle remains constant
during the entire impact process.

Under conditions of large personal social influence, the heuristics, biases, and locus
of control remain constant during the entire impact process.

The attack angle exhibits a strong variation and decreases continuously over
the collision (bounces).

Personal heuristics, biases, and locus of control exhibit a strong variation and
decrease continuously over the subsequent impacts.

In general, both CI (lift coefficient) and Cf (friction coefficient) are functions
of the tilt angle 6 and incidence angle . (...) ricochets (bounces) are
generally performed with a small tilt angle, 6, and a small incidence angle, 3

In general contagion and context are function of personal heuristics, biases, and
locus of control (...) Subsequent impact generally require a lower level of
heuristics, biases, and locus of control.

Table 9: Analogy for bounces
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2.4.2.5 Sink

Even under perfect conditions, every stone, even those that had almost uncountable bounces’
will eventually stop and sink. The sink results from the combination of two previous
mechanisms: slowdown and angular destabilization (Boucquet, 2003). Both the slowdown and
angular destabilization are influenced by drag force. Drag is a mechanical force generated by
a solid object travelling through a fluid that exerts a force in the direction opposite to the
direction in which the object is moving (Bartlett, 2007). The combination of drag force and

gravity cause slowdown and angular destabilization, causing the stone to sink.

Figure 24 shows the forces acting on a stone just after the collision, where N = normal lift

force, V = translational velocity, g = gravity force, and Fqrag = drag force.

Fdrag

Figure 24: Forces acting on a stone
Source: http://goo.gl/O3bvhM

" The current world record according to the Guinness Book of Records is 88 skips by Kurt "Mountain Man"
Steiner. The cast was achieved on September 06, 2013 at Red Bridge in the Allegheny National Forest,
Pennsylvania. (http://www.guinnessworldrecords.com/world-records/1/most-skips-of-a-skimming-stone)



http://en.wikipedia.org/wiki/Guinness_Book_of_Records
http://www.guinnessworldrecords.com/world-records/1/most-skips-of-a-skimming-stone
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In a supply chain, drag force is equivalent to the end of the dissemination of the effect of an

event. No matter how important or powerful the impact of the event has been, there will be a

moment when its impact ceases.

In the example, the end of the dissemination of the impact of the mid-range event occurred
about 30 months after the beginning of the new director at the source firm, when she left the
firm. However, this did not prevent other events nor the continuity of its impact (like ripples in
the water), which are natural and expected in a complex environment, like a supply chain.
Examples of the continued impact include the fact that the new staff adopted some of her

previous ideas, and implemented some of the projects she had initiated. Table 10 presents the

analogy between the sink and its correspondents in a supply chain.

Stone Skipping

Supply Chain

If the stone reaches a depth where it
becomes completely immersed, the lift
force is greatly diminished and will
probably not be able to sustain the
weight of the stone any longer.

Even if the initial velocity of the stone
is very large, the stone will be stopped
by-angular destabilization, after a
certain number of bounces.

The collision sequence [bounces] is
repeated until parameters at the impact
(angles and velocity) prevent the stone

If the dissemination of the impact of the mid-
range event reaches the point where it is only
related to a specific source, contagion is greatly
diminished and it will not be able to sustain its

urgency any longer

Even if the initial source firm power associated
with the mid-range event is very large, its impact
will be stopped by the effect of personal
heuristics, biases, and locus of control, after a
certain number of subsequent impacts.

The subsequent impacts are repeated until
parameters at the impact (personal heuristics,
biases, and locus of control, source firm power,

from escaping the water and force it to
sink.

Low spinning stone does not bounce
but dives.

and personal social influence) prevent the impact
of mid-range event from escaping the context and
force it to end.

The impact of mid-range events associated with
low personal social influence do not have any
subsequent impact and end.

Table 10: Analogy for sink



95
2.4.3 ldentity

In this section, identity is established. ldentity in metaphorical transfer is the generalizable
insights that apply to both the metaphor and the target phenomenon (Chen et al, 2013). To
show identity, several propositions about dissemination of the impact of an event in a supply

chain were developed, based on key stone skipping principles.

2.4.3.1 Propositions

Proposition 1 (“Pity-Pat” Effect Principle). The closer tiers in a supply chain will experience
a stronger impact of a mid-range event, which decreases for the farther tiers.

In stone skipping, a stone does not bounce with the same velocity or distance between all
collisions. The first bounces occur less frequently and increase in velocity for the later ones.
The first bounces have greater distances between them, while the later bounces are closer
together. This phenomenon is known as the Pity-Pat effect (Boucquet, 2003; Clanet et al.,
2004) and is in accordance to Newton’s law of gravity which predicts that the farther apart the

bodies are, the smaller the force will be (Hawking, 1996).

Similarly, a mid-range event in a source firm will have an impact on other firms in its supply
chain with different frequencies and at different times. We operationalized the impact of a mid-

range event in terms of the number of different tiers that were affected. The Pity-Pat effect
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implies that a mid-range event in a focal firm will have a greater impact in the first tier buyers

and suppliers, which strongly decreases for the later tiers.

Proposition 2 (“Gyroscopic Effect” Principle). A combination of personal social influence
and strength of buyer and supplier relationships will significantly contribute to the extent of
the impact of a mid-range event over a supply chain.

The gyroscopic effect occurs due to spin velocity of the throw and is a function of both the spin
velocity and torque. The gyroscopic effect is crucial in stabilizing the stone, to allow it to make

more rebounds (Boucquet, 2003; Clanet, Hersen, and Boucquet, 2004).

In a buyer and supplier relationship in a supply chain, this principle illustrates the effect of
personal social influence (not necessarily related to job title) plus the strength of the buyer and
supplier relationship. Analogous to stone skipping, the combination of these factors will
significantly contribute to the continuance of the extent of the dissemination of the impact of

an event through a supply chain.

Proposition 3 (“Magic Angle” principle): Even a low level of personal heuristics, biases, and
locus of control will influence the impact of an event over supply chain.

In a supply chain, the magic angle is equivalent to personal heuristics, biases, and locus of
control. Even a low level of them will increase the extent of the impact that an event has over
the supply chain links. Thus, the heuristics, biases, and locus of control of buyers and suppliers

play a crucial role in the dissemination of the impact of a mid-range in a supply chain.
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Proposition 4: (“Lift Force Principle”): The impact of a mid-range event is proportional to
its impact on individuals in the supply chain links.

In stone skipping, a reaction against the stone is exerted by the water surface, which allows it
to rebound due to the lift force, which is maximum when the stone is only partially immersed
on the water. In a supply chain, the impact of a mid-range event (either good or bad) is related
to characteristics of buyers and suppliers as well as obstacles and or incentives they might
influence. Obstacles include different kind of difficulties the target might show in adapting to
a change. Examples can be found in the adoption of a new sales model, which include the fact
that the franchisees did not want to hire employees to visit the beauticians and estheticians
because of the related costs. Incentives, on another hand, refer to things that encourage making
a change. Both obstacles and incentives are subject to buyers and supplier’s perceptions as

well.

Proposition 5 (“Kinetic Energy Principle”): The impact of a mid-range event may create its
own power and keep impacting other supply chain links beyond the source, even if the initiators
try to stop it.

After a stone is thrown on the water, it keeps bouncing due to the Kinetic energy it created,
which is proportional to its mass, velocity, and gravity. Another example of the kinetic energy
of an object is the idea of pushing a big rock down a steep hill®. Initially, the rock does not

move by itself; it requires the effort of people to push it down. However, once it starts rolling

8 See https://www.youtube.com/watch?v=w5rK DNJHjRc


https://www.youtube.com/watch?v=w5rKDNJHjRc
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down, it creates its own Kinetic energy. Even if those who pushed it tried to stop it, they will

not be able to do so.

Similar phenomena happen in supply chains. Some mid-range events, after being initiated, take
on a life of their own. In a supply chain context, we view kinetic energy as related to the
perceived importance and urgency of the event, itself, by supply chain members. Some mid-
range events may not be perceived as being as important as others, especially when they only
affect the source of the event. Other events, however, are perceived as very important by many
different links in a supply chain. For example, legislative changes related to tracking the
producer of a product may impact several supply chain links. Another example is the bullwhip
effect, which relates to variances in demand distortion as it moves upstream through a supply

chain (Lee et al., 1997, Mackelprang and Malhotra, 2015).

Proposition 6 (Ripples Effect Principle): An event in a focal firm may impact other links in
the same supply chain and in other supply chains (perpendicular direction).

Probably one of the first images that come to mind when thinking about stone skipping are the
ripples that are formed and remain for a while after each rebound. Ripples are formed due to
the impact and the cavity in the water created by the stone. They are the outcome of the energy

dissipation in each collision (Boucquet, 2003; Nagahiro & Hayakawa, 2005).

In a supply chain, the ripples are equivalent to the fact that a mid-range will continue to impact
a context even when it is not “physically” present in that place or time any more. A

manifestation of the ripples principle is seen in the example used for the analogy. Although the
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new sales and marketing director left the firm, the impact of her decisions continued to

influence the new team in the source firm and other links as well, particularly, the first tier
buyers. Table 11 presents a summary of the propositions, and Figure 25 illustrates them in a

stone-skipping context.
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Propositions

Stone Skipping

Supply Chain Propositions

P1 | Pity-Pat Effect
Principle

The energy dissipation strongly decreases the
distance and time between each bounce for the
later skips.

The closer tiers in a supply chain will experience a stronger
impact of a mid-range event, which decreases for the farther
tiers.

P2 | Gyroscopic Effect
Principle

A gyroscopic effect is a function of spin
velocity and torque. It is crucial in stabilizing
the stone and contributing to rebounds.

A combination of personal social influence and strength of
buyer and supplier relationships will significantly contribute
to the continuance of the impact of a mid-range event over a
supply chain.

P3 | Magic Angle Principle

Ricochets are generally performed with a small
tilt angle, 0, and a small incidence angle, .

Even a low level of personal heuristics, biases, and locus of
control will influence the impact of an event over supply
chain.

P4 | Lift Force Principle

Lift force is the reaction against the stone
exerted by the water surface that allows the
stone to bounce.

The impact of a mid-range event is proportional to its
impact on individuals in the supply chain links.

P5 | Kinetic Energy
Principle

Kinetic energy is the energy that an object
possesses due to its motion.

The impact of a mid-range event may create its own power
and keep impacting other supply chain links beyond the
source, even if the initiators try to stop it.

P6 | Ripples Effect Principle

A series of ripples are formed on the water, due
to the flow around the stone during the stone-
water contact. The ripples remain and increase
their radius, even after the stone has already
gone onto its next collision.

An event in a focal firm may impact other tiers in the same
supply chain and in other supply chains (perpendicular
direction).

Table 11: Propositions
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Figure 25: Graphical representation of propositions

2.4.3.2 Models

The intention of this metaphorical transfer was not go through all the science behind the stone
skipping, but rather to highlight the main facets of this interesting body of research and make
the relevant metaphorical transfer to a supply chain environment in order to lay the foundation
for the development of theory. Nagahiro and Hayakawa (2005) stated that a “projectile [only]
ricochets off the water surface if some conditions are fulfilled” and, the conditions are the
impact velocity (translational velocity plus spin velocity), the angle of impact velocity relative
to water surface, and the specific gravity of the object, which is the mass density of the object
divided by the mass density of the fluid. Figure 26 represents Nagahiro and Hayakawa (2005)’s

statement.
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The Collision

/

Figure 26: The physics of stone skipping
Source: based on Nagahiro and Hayakawa (2005)

Similarly, many different things can impact the dissemination of the impact of a mid-range
event over a set of supply chain links. Although not treated exhaustively, we present a model
of the most important features that impact the dissemination of the impact of a mid-range event
over a supply chain, through the lens of skipping stones theory. Analogous to model presented
in Figure 26, we depicted the most important influences on the extent of the impact. The model

considers the importance of aspects of the throw and collision phases, in addition to the
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importance of the context in understanding the possible dissemination of the impact of a mid-
range event on a supply chain (the bounces). The six propositions stated in the section 2.4 also

provide a foundation for Figure 27.

Organizational Aspects

Individual Aspects

The Collision

Figure 27: Model of the dissemination of the impact of an event in a supply chain
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3 METHODS

In this section we present the main elements used to develop this dissertation. It discuss the

design of the study, the process to collect and analyze the data as well.

3.1. Embedded Case Design

Our research focused on the cosmetics industry in Brazil. Data was collected using structured
interviews in six supply chains. We followed the field-based data collection methods described
by Eisenhardt (1989), Pagell (2004), and others, whose goals are to “not only identify
constructs, but also develop an understanding of why identified constructs might be important”
(Pagell, 2004, p.464). Suggestions from Krippendorff (2013); Miles, Huberman, and Saldafia
(2014); and Yin (2013) were also taken into consideration in building and analyzing the case

studies.

This research was developed using an embedded case design. We used different units of
analysis for different phases of the research. We conducted our data collection from top to
bottom. Initially, we tried to understand: i) the selected industry itself (cosmetics industry); ii)
two sub-sectors within this industry (dermocosmetics and beauty products); iii) some supply
chains within it, identifying mid-range events; iv) the role of the focal firms in these supply
chains; v) the relationship between a buyer and a supplier, after a mid-range event, which could
be a relationship within the firm itself (between individuals and departments) or across firms;
and finally, vi) we analyzed the individual and his or her personal, heuristics, biases and locus

of control. We compared six supply chains, including six focal firms plus four to six links in
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each (2-3 tiers of suppliers and 2-3 tiers of buyers). We followed the hypothesis-generating
process described by Eisenhardt (1989) and Glasser and Strauss (1967). A logical model was

developed and a cross-case synthesis applied.

We investigated six levels in the embedded case analysis. An embedded case study involves
more than one unit of analysis (Yin, 2013). Our study investigated the data through multiple
levels of analysis in order to understand the data and fulfill the research goals. We began by
the industry level by understanding the Brazilian cosmetics industry. In doing that, we found
that two sub-sectors emerged, which were beauty products and dermocosmetics. Next, at the
supply chain level, we identified and researched focal firms. We then identified their venture
partners in their upstream and downstream supply chains, which were their buyers and/or
suppliers. Next, we interviewed individuals, in order to understand their roles in the supply
chain and relationships after a mid-range event in one of their firms, building the sixth level of
analysis. Thus, the embedded case design involved individuals embedded in buyer and supplier
relationships, embedded in focal firms, embedded in supply chains, embedded in sub-sectors,

embedded in industries. Figure 28 illustrates the embedded case design.
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Figure 28: Embedded case design

3.1.2 Sampling

Many of the contacts were obtained through referral sampling, also known as snowball
sampling. There were three kinds of initial contacts: i) contacts who did not fit the profile to be
an informant but indicated some other individuals who could be interviewed; ii) previous
contacts in the target industry who fit in the profile of the target informants and were
interviewed; and iii) contacts who were selected due to their importance within the firm or the

supply chain they were part of.

Each time a contact indicated another potential informant, we called it a contact generation.
For the first type of contact, six individuals indicated seven other contacts who were
interviewed (2" contact generation). From these individuals, two of them indicated three other
informants (3" contact generation). From these three, two indicated three more individuals (4"

contact generation) and the last one indicated one more (5" contact generation). In total, 14
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individuals who had not been initially identified were interviewed through snowball sampling
of contacts. For the second type of contact, five initial contacts resulted in 42 informants. For
the third type of contact, ten new contacts were established and resulted in 49 informants. Thus,
we interviewed a total of 105 individuals.

Table 12 shows the number of individuals interviewed in each phase of the snowball sampling.

Askeded for
Who .. 4th 5th 6th 7th
indication 1st Contact| |[2nd Contact 3rd Contact
contacted . . Contact Contact Contact| |Contact| Total
. but was not Generation Generation Gen.
directly . . Gen. Gen. Gen. Gen.
interviewed
Previous
contacts, but
not 6 6 7 2 3 2 3 1 1 14
interviewed
Previous
5 3 16 3 12 1 2 2 4 21 2 1 1 42
contacts
New
10 4 14 5 10 al 10 |3 5 49
contacts
15 37 25 15 10 2 1 105

Table 12: Contact generation for snowball sampling

Informants on the buyer side of a firm typically indicated some of their suppliers as potential
interviewees. Informants on the sales side of a firm typically indicated some of their clients as

potential interviewees.

Figure 29 summarizes the snowball contact generation per interviewed person in our research.
Each number corresponds to the code for a person who was interviewed, and this number is

related to that person in a separate spreadsheet. Each color represents a link in a supply chain.
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Not interviewed

Industry Representative
Manufacturers Association
3rd Tier Supplier

2nd Tier Suuplier

1st Tier Supplier

Focal Company

1st Tier Buyer

2nd Tier Buyer

Final Customer

Marketing Research Company
Academic Research Institution
Indicated for more than 1 person
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3.1.3 Sub-Sectors

Although considered under the same “umbrella”, the variety of firms and the products and
services in the cosmetics industry is very diverse. After developing an initial understanding of
the cosmetics industry, we realized that, in order to be able to really deepen our understanding,
we would need to divide it into sub-sectors. We divided the industry based on production
complexity, including not only the production process itself, but also research and development
complexity, marketing complexity, and the complexity of the legislation that the sub-sector

was subject to.

Although there were some “gray” categories, two Sub-sectors became very clear: beauty
products and dermocosmetics. There are many differences between them, but the biggest are
related to the regulatory requirements demanded by the Brazilian National Health Surveillance
Agency (Anvisa), which is responsible for the regulation and registration of toiletries,
cosmetics, and perfumes. Cosmetics are divided into two different categories, based on their
inherent risk. Risk | cosmetics are those with basic or elementary properties, and that do not
need any detailed information about its way to use, such as a basic moisturizing cream. For this
kind of product, a simple notification in Anvisa’s website following an online procedure (with
pro forma approval) is sufficient. Usually, within 48 hours of submission, a Risk | product can
be launched in the market. On the other hand, the Risk II cosmetics’ approval process is much
longer and much more complicated. Risk 11 cosmetics, such as sunscreens, eye-area creams, or
any other cosmetics with treatment properties (i.e. anti-aging, anti-acne, whiteners, anti-
cellulitis, etc.) are subject to what are called “registration” processes”, which require proof of

efficacy and safety. Risk Il products have to be submitted and approved by Anvisa before
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marketing. “It usually takes around 60 days before the first manifestation from a local Agency
is heard” (Mano, 2014). Risk | and Risk Il products correspond to what we are referring to as

the beauty products and dermocosmetics sub-sectors, respectively.

Due to the regulatory complexity for dermocosmetics products, many cosmetics firms have
decided to work only with beauty products. Those firms that work with dermocosmetics
products have to invest substantially more resources into their R&D production processes.
Some examples of beauty products and dermocosmetics products within the ABIHPEC

personal care products categories are shown in Figure 30.

18t Deodorants
Fragrances Beauty Products

Suns_creen Dermocosmetics
Children

2n Men’s
Hair Care

Bath

Depilatories

5th Skin Care Dermocosmetics

Figure 30: Examples of beauty products and dermocosmetics products
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3.2 Instruments

We followed Eisenhardt's (1989) and Yin's (2013) suggestions for developing semi-structured
interview protocols. We used open-ended questions, in order to allow us to learn about causal
linkages and key transition points in buyer-supplier relationships (

). Since the most of the interviews were conducted in Brazil, the instruments were
developed in both Portuguese and in English. The interview protocol differed by respondent
function and also by whether the intended respondent was on the buyer side or the supplier

side.

3.2.1 Interview Protocol

We collected multi-level data to allow us to develop a better the understanding of the supply
chains that were studied. As a result, our interview protocol included questions about the
industrial sector we are investigating, the mid-range events that impact the firms within this
industrial sector, and the buyer-supplier relationships themselves. The questions on the
interview fell into broad categories: 1) Understanding the industrial sector (firm rules,
procedures, main goals, etc. for purchasing); 2) ldentifying the mid-range events; and 3)
Understanding the buyer-supplier relationship (nature of the buyer-supplier relationship before
the mid-range event, how the event was perceived by the buyers and how it impacted the
relationship with suppliers, what were the main responses to the event, and what were the

outcomes).



112

Appendix A contains the interview protocol. As themes emerged during the interviews, the
protocol were modified to include them and allow further probing of key emergent issues. The
interview protocol differentiated in focus according to the target and the function of the
informant, although several questions were essentially the same for most of them. In order to
help the interviewer follow the process, we also listed some prompts to ensure the data
collection was going in the expected direction. Table 13 presents the main questions, as they

were presented to each interviewee, and also their prompts.
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suppliers* been
influenced over the
last couple years?

industrial sector

. Buyer | Supplier Industrial
Question Sj . Sector Prompts
ide Side :
Representative
1.Please tell me about v v v * History, market position
your firm*. * sector * Main challenges, main products/services offered, and main suppliers (kind
of supplying — generally)
2. How do you classify 4
your suppliers? * Service or goods
a. How do you classify v * Commaodities or specific
your * Importance level (critical or non-critical); amount of money
clients/customers?
b. How do you see the 4 * Who are the main players?
(name of the * How is the sector evolving over the past few years?
specific) sector? * What are the expectations for the next few years?
3. What do you purchase v * Which item(s)
the most? * Portion of the total budget
a. What do you sell the v * Frequency of purchase
most? * Number (and representativeness) of suppliers/customers/clients
* Number of individuals involved with this purchase/selling
4. How has the 4 v’ * | * therelationship * How complex is the supply chain?
relationship with these Customers/ | among buyers and | * What are the technological challenges?
Buyers suppliers within the

* What are the legal/governmental/sustainability challenges?

* What are the geographical challenges?

* Were there any (mid-range) event that impacted the relationship in any
way?
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would like to share
with me?

Question Buyer | Supplier | Industrial Prompts
Side Side Sector
Representative
5.Please tell me about v v v * What happened, when it happened, what led to it?
those events and their * What were the impacts and outcomes?
impacts. * Was there any impact on purchase policies?
* Did you keep the same suppliers/customers? Did you event
suppliers/customers?
* Did you keep the same kind of purchase/selling (goods or services)?
* Was there any impact on the financial costs?
* Any other impact?
6. Please tell me about v v v * Good or bad outcomes?

the outcomes and the * Was it possible to just follow the firm’s purchasing policies and rules?

processes that you * How do you think the firm saw the outcomes?

went through to arrive * What do YOU think about the outcomes (positive or negative and why)?

at these outcomes. * Did you have plenty of time to make the needed decisions?
* Was there anything that was needed to be done differently? What, tell me
about it?
* What was the role of the individuals directly involved in the decision
making?
* What do you think about their success or failure?
* What do you think about your role in the processes and outcomes?
* Is there anything you think that should have been done differently? Why?

7. Anything else you 4 4 v

Table 13: Interview protocol




115

3.2.2 Pre-Test

In order to refine the key constructs and the interview protocol, a pre-test was run. The pre-test
provided a good background to improve our research questions, model, open-ended interview
questions, and prompts. Twelve interviews were conducted in the period between October 30,
2013 and December 16, 2013. To select informants for the pre-test, we drew upon acquaintances
who had prior purchasing experience, taking in consideration the individual’s familiarity with a

buyer-supplier relationship.

We pre-tested our instruments with informants on the buyer side, the supplier side, and industrial
sector firms. The interviews were conducted using Skype software or by telephone. They were
recorded, transcribed, and those that were conducted in Portuguese were translated into English
by the author. The time of the interviews ranged from 30 minutes to 2.5 hours. Some of the
interviews were divided into two days, according to the person’s availability. In total 12 interviews

were conducted during the pre-test phase.

We kept the same basic interview questions structure used in the pre-test for the actual data
collection. The main difference was the familiarity of the researcher with the protocol, which we
were able to build upon the initial interviews. For the actual data collection, though, we kept the
same structure, we allowed the interviewees to talk more openly about the topics and we added
questions in order to fulfill our goals as opportunities arose during the time of the interview. In
doing this, we were able to conduct the interviews in a more friendly and informal way, allowing

the informants to feel more comfortable talking about the topics we were discussing.
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3.2.3 Procedures

The following procedures were followed for each interview. First, we identified the possible firms
and contacts within the firm. Once we had obtained their contact information (e-mail address or
phone number), we proceeded in the following manner: 1) send an e-mail, briefly introducing
ourselves and the goals of the research; 2) if they indicated possible willingness to participate, we
sent another email with more detailed information ; 3) decide the way the interview would be
conducted (in person, phone, or Skype) and schedule it; 4) conduct and record the interview; 5)

transcribe the interview; and 6) analyze the interviews.

3.2.4 Transcription and Translation

As soon as an interview was completed we transcribed its content from the recording. A third party
hired for this specific purpose did most of the transcriptions. To maintain the fidelity of the
transcription, we developed clear procedures for transcription. For example, the transcription
recorded the exact words used. If the respondent made a long pause before an answer, we
transcribed it as an ellipsis “(...)”. Some body language was also incorporated in brackets “[ ]”
for personal or Skype interviews, since the non-verbal language can be important in data analysis.
If the transcriptionist had any questions during a transcription, the researcher listened or watched

the recorded interview again.

The decision about which language to use (English or Portuguese) depended upon the decision of

the person who was being interviewed. Most of our interviews were conducted in Portuguese.
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After transcription, some parts of the interviews were translated into English to allow information
triangulation. However, the majority of the transcripts remained in Portuguese, in order to capture

the nuances of the language used by the interviewees.

3.2.5 Triangulation

We used three types of triangulation: data triangulation, investigators triangulation, and theory

triangulation. Each is described below.

For data triangulation, we used multiple sources of evidence, including interviews, secondary data,
observations, and site visits. Sources of secondary data varied by availability for each firm, but
included annual reports, supplier guides, presentations, internal brochures, internal news, news in

open media sources and legal documents.

For investigators triangulation, we had different specialists evaluating the data that was collected
and transcribed, including the main researcher and a board of advisors. This helped to mitigate any

potential biases in analyzing the data.

For theory triangulation, we applied several different theoretical perspectives to the same data set,
both in developing the interview protocol and analyzing the data. These included social network

theory, attribution theory, and behavioral biases and heuristics theories.
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3.3 Industry

We started by working with organizations that represented the cosmetics industry as a whole. We
selected some international organizations that do market research for this industry, in order to
understand who the main players in Brazil were. Following that, we worked with the Brazilian
associations that represents the cosmetics, toiletries and fragrances sectors nationally and
internationally, known as ABIHPEC. It coordinates various programs, in order to promote
Brazilian cosmetics exports. We also worked with another industry association, the Brazilian
Association of Cosmetology (ABC), a cosmetics industry manufacturers. The associations plus the

marketing research firm provided important assistance generating firm names and contacts.

3.3.1 Focal Firms

When selecting the focal firms, we followed the guidance provided by Eisenhardt (1989) and Yin
(2014). Our sample was intentionally selected to be representative in terms of: i) market share in
each sub-sector; ii) size of the firm; iii) products manufactured; and iv) length of its existence. The
focal firms functioned as both buyers and suppliers. They were buyer firms when they were, for
instance, buying chemical ingredients, raw materials, or packaging solutions from their suppliers.
They were considered supplier firms when they were dealing with their customers, which could
be distributors, franchise stores, or even final customers. We selected two focal firms in the

dermocosmetics sub-sector and four firms in the beauty products sub-sector.
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We tried to select the focal firms in a way that they could be compared on several criteria. We
searched for firms that were comparable in terms of their size, market share, core products
manufactured, target main customers, and length of existence. In addition, we grouped the focal
firms in pairs to allow deeper analysis. Pair number one includes the two dermocosmetics firms.
Pair number two is comprised of two spin-off firms, which sell to a specific niche of final
customers. Pair number three contains the two biggest beauty products firms in Brazil, which

compete in different sales channels.

Table 14 shows some of the main characteristics of the selected focal firms. The names of the

firms were disguised, in order to ensure confidentiality.
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Pair E?:ril Sub-Sector Market Share # Employees | Core Products Target Customers g;gm’s
D1 Dermocosmetics Among the top 3in 51-200 Body and facial treatment | Esthetic professionals | 20+

! ier::ﬁ;ﬁr:fgsz in Body and facial treatment, | Esthetic professionals
D2 Dermocosmetics dermocosmetics 51-200 sunscreens | dermatologists | |20+

, Bl Beauty Products | Niche 51-200 r'\ggﬁﬂf.zng{gﬂgﬁz Consumers <5
B2 Beauty Products | Niche 51-200 mgﬁﬂflznglrg{:gﬁz Consumers <5

. B3 Beauty Products g;l(jtr;gptrr;e dLocriss Tn 1000+ 'r\n/lgﬁﬂﬁznglrgggﬁz Consumers 20+
B4 Beauty Products g;l(jtr;gptrfge dhocr'zsg " | 1000+ 'r\n/lgﬁﬂﬁznglrgggﬁz Consumers 20+

Table 14: Characteristics of the focal firms
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3.3.2 Supply Chains

We examined six supply chains, one for each of the focal firms. Each supply chain was
comprised of a number of members. Interestingly, there was some overlap between the supply
chains, particularly on the supply side (for example, chemical firms where the same firm served
as a supplier for more than one of the focal firms). The supply chain member firms were
classified by their position in the supply chain (focal firm, 1st, 2nd, or 3rd tier buyer or
supplier), by the type of purchased items (commodity or non-commodity), and whether they

were mainly goods or services producers.

We researched a total of 49 cosmetics firms and three final customers. Table 15 summarizes

the researched firms and their position in the primary supply chain they belong to.

Position in the Supply Chain  Count

3rd Tier Suppliers 5
2nd Tier Suppliers 8
1st Tier Suppliers 18
Focal Firms 6
1st Tier Buyers 9
2nd Tier Buyers 3
Final Customers 3
Total 52

Table 15: Firms by supply chain position
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Of the 49° researched firms, 37 were related to product manufacturing and 12 were some kind
of service provider. We categorized all of the firms that were related to a delivery of a tangible
good as products buyers, suppliers, or manufacturers. Examples of product firms included
manufacturers, chemical ingredients manufacturers or distributors, raw-material suppliers,
raw-material converters, various sorts of packaging firms, and franchise stores, among others.
The service providers were comprised of those firms that mainly exchange non-tangible goods.
Examples included industry representative and manufacturers associations, market research
firms, third partner logistics providers, outsourced manufacturers firms, some kinds of

packaging solutions firms (printing firms), beauty clinics or salons, etc.

Related to the complexity of the products or services, 32 of the firms were related to non-
commodities services or goods and 17 were commodities providers. The non-commodities
firms produced goods or services which fit in one or both of the following categories: i) they
were not easily found and offered by many suppliers, and ii) they would be used as part as the
aggregated value of the final product or service. Within chemical ingredients, as an example,
the non-commaodities firms were those that classified themselves as “specific components”
firms or those that were considered as “specific components” suppliers by their buyers.
Examples of non-commaodities firms include dermocosmetics manufacturers, some chemical
ingredients suppliers, and outsourcing manufacturers, among others. The commodities firms
were classified as commodities firms when their products or services were generic, did not
involve a lot of innovation, customization, or they could be easily provided by another supplier.
Examples include cosmetics manufacturers and their franchise stores, some chemical

ingredients, etc. Table 16 shows the number of firms by industrial sector and types of supply.

Products  Services

® The three final customers were dropped from the total number (52-3=49).

122
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Commodities 12 S5 17
Non-Commodities 25 7 32
37 12 49

Table 16: Firms by type of product or service

We tried to get informants from firms that were representative of all regions in Brazil, since it
is very large, comprising about 3,287,957 square miles'®, composed of 27 federal states divided
into five main regions: North, Northeast, Midwest, Southeast, and South. Furthermore, Brazil’s
regions are not geographically, economically or socially equal, with the most developed region
in the Southeast, followed by the states in the South. The Northeast and Midwest are early in
their development, and the North area is the least economically developed, since most of its
area is occupied by the Amazon Rain Forest.Of the 49 firms in our sample, 48 were in Brazil
and the other one was in the U.S. Table 17 and Figure 31 summarizes the firms by region. They

show that our sample is representative of Brazil, in terms of geographical distribution.

REGIONS To_tal #_cosmet.ics Rese_arche_d cosm_etics
firms in Brazil firms in Brazil
North 48 1.9% 1 2.1%
Midwest 175 7.0% 3 6.3%
Northeast 258 10.4% 2 4.2%
Southeast 1528 61.3% 36 75.0%
South 483 19.4% 6 12.5%
Brazil - total 2492 100% 48 100%

Table 17: Firms by region (ABIHPEC, 2014)

10As comparison, United States continental area (48 states — without Alaska and Hawaii) is about 3,119,884
square miles, about 5% smaller than Brazils continental area.
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Figure 31: Comparison of researched vs. total cosmetics firms
Source: ABIHPEC (2014) and authors
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Our sample contained firms ranging in size from micro (less than 10 employees) to extra-large

firms (more than 1,000 employees). In terms of their comprehensiveness, the firms ranged from

those which only had an impact in their local community (usually within city borders), to firms

which had an international impact over more than 100 countries. Table 18 illustrates our sample

of firms by their size and comprehensiveness.

Comprehensiveness

Size Local Regional National International | Total
Micro (<10 employees) 4 - - - 4
Small (10-50) 10 4 3 - 17
Medium (51-200) - 3 12 1 16
Large (200-1000) - - 1 5 6
X-Large (>1000) - - 2 4 6
Total 14 7 18 10 49

Table 18: Firms by size and comprehensiveness.
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3.3.3 Buyer and Supplier Relationships

We interviewed buyers and suppliers, recognizing that a specific firm could function as both a
buyer and a supplier within a supply chain. We thus tried to talk to individuals who represented
both perspectives within a firm. For example, in many firms, we talked to both the purchasing
manager and the sales manager. Informants’ job titles included: buyer, purchasing manager,
operations manager, supply-chain manager, operations director, supply-chain director,
marketing director, CEO, and president. To deeply understand the buying firm’s role in a
buyer-supplier relationship, we also tried to gather data from the respondents on the other side
of the dyad (i.e., a supplier indicated by the purchasing manager, or a franchise store owner
indicated by the sales manager). This allowed us to include buyer-supplier dyads as one of the

levels of analysis in the embedded case study design.

3.3.4 Individuals

The most detailed level of analysis in the embedded case design was the individual level,
summarized in Appendix D. Gathering data from a variety of individual informants allowed us
to develop a comprehensive background and deep understanding of each supply chain and how

it was impacted by mid-range events.

In total, we conducted 131 in-depth interviews with 117 different individuals distributed across
59 different firms (10 in the pre-test phase + 49 in the actual data collection). 12 of these
individuals were interviewed twice and two were interviewed three times, which makes a total

of 131 interviews. 14 individuals spoke on behalf of two or more different firms (because they
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had worked for more than one), which made a total of 145 informants. We ignored 31 of these
informants (10 because they were used during the pre-test phase and 21 because the firms they
spoke on behalf were not among the firms targeted for this research). Thus, our research is
based on 114 informants. In addition, we made 22 site visits, in order to understand the context

more deeply. Table 19 summarizes the numbers of interviews and informants.

Interviewed individuals

Pre-test 12
Data collection 105
Total # of individuals interviewed 117
# of individuals interviewed twice 12
# of individuals interviewed 3 times 2
Number of interviews 131
# of individuals who talked on behalf of 2 different firms 14
Total of informants 145
(-) Informants not used (pre-test) 10
(-) Informants not used (firms were not on target) 21
Total of informants used in the research 114
Number of site visits 22

Table 19: Overview numbers of interviews and informants

The choice of informants was also based on their relationship to phenomena we were
investigating and also: i) their function in the firm (manager, CEO, director, etc), ii) the
department they belong to (purchasing, supply chain, sales, marketing, operations, etc), and iii)
whether they represent the buyer side or supplier side of the supply chain relationship we are
examining. In the industry associations, we interviewed individuals whose titles included
market intelligence manager, legal department leader, and external and international

relationship manager. Figure 32 illustrates the main job titles interviewed in our research.
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Focal Company
* Buyer
* Purchasing M ger

e N\ 43 m

Industrial Sector Associations:
/ * Market Intelligence Manager
) * Legal Department Leader
{ * External and International Relationship Manager
* Sales Exe A \__VIATREUNY VIdITaygeT 1~ |—ra|_ncn|se er
* Salespey;

* Operatigr \ager

* Supply-Ch. « Manager * Purchasing .s1anager
\L * Final Customer

/‘

Buyer and Supplier
Relationships

Figure 32: Main job titles interviewed

We interviewed individuals representing different perspectives in each firm. When we talked
to a purchasing manager, we considered this as the perspective of the buyer side. On the other
hand, if we talked to a sales manager, we considered this as the perspective of the supplier side.

On the administrative side, we included informants who did not have much contact with either
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suppliers or customers. In addition, we also interviewed some individuals who were very
familiar with both sides, from their perspectives as buyers and as suppliers. We called this the

strategic perspective. Figure 33 illustrates the percentage of informants from each perspective.

3% 6%

H Buyer perspective

B Supplier perspective

= Administrative

46% perspective

B Strategy perspective

Figure 33: Informants by perspective
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3.4 Data Analysis

We analyzed the data in three main different stages: within-case analysis, cross-case analysis
and interpretation of the findings through different theoretical lenses, including the proposed
stone skipping theory. In order to search for patterns, we will follow Eisenhardt’s (1989),
Rosenthal and Tatikonda’s (1993), Yin’s (2013), and Miles et al.’s (2014) suggestions for data

analysis.

3.4.1 Within-Cases

Within-case analysis was conducted for supply chain. We began the analysis by coding the
transcripts of the interviews. We also coded the secondary data sources, when possible. We
developed a one-page overview of each supply chain, which was followed by a comprehensive
narrative for each researched supply chain, as described on Section 4.1 that integrated the data

from all investigated sources.

3.4.1.1 Coding

To code the collected transcripts, we searched for speech patterns that indicate biases or
heuristics, based on Krippendorff (2013)’s framework. Codes are labels that give specific

meanings to descriptive or inferential information compiled during the study. Codes are
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intrinsically related to inferences in analysis (Miles et al, 2014). Codes were attributed to a

specific piece of information after careful reading and reflection on its core content meaning.

We used both, software assisted and manual coding. We began the data analysis using N-vivo
software, to help with initial categorization and data analysis. This attached prior key words
and tags to segments of texts, which allowed later retrieval and further refinement. We then
used manual coding; searching for new and refined patterns, further developing the initial
labeling of the data. The codes were developed by the main researcher. As a way to ensure
validity, some portions of analysis were triangulated by the board of advisors, as well as the
researcher. In case of disagreement about a code, a meeting was held to discuss the criteria and
arrive at a consensus about the label to be used. This final code was placed on the coded
transcripts. This process was iterative. Example of set of codes, based on Table 2 is shown
below, based on one of the interviews run during the pre-test phase and how some codes were
attributed to it. In that interview we talked to a supply-chain manager in a very large worldwide
manufacturing company. The intention is to illustrate the process we used to code the data
collected.
Transcript A: “Usually for indirect components, the total amount is not so
important. The most important thing is that | know that supplier for such a long
time that | know he will do a good job. This way | can pay attention in other more
important purchases. Sometimes I don’t even try another possibilities, don’t even
check any other prices or possibilities.”
The interviewee above talks about indirect components. In that case, indirect
components mean “commodities products or services”. The combination of the statements: “/
know that supplier for such a long time”, “I know he will do a good job”, and “Sometimes I

don’t even try another possibilities, don’t even check any other prices or possibilities” were

indicators of the presence of the status quo bias.
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In another interview, this time with a general supply manager of a major manufacturing
base industry in Brazil, we could identify another biases. That interviewee talked about the
way they deal differently with each supplier. As an example he uses specific and non-specific
supplying (commodities or non-commodities). A portion of the interview is transcribed bellow.

Transcription B: “It’s not official, but I think that we put our suppliers in a kind
of layers... If he supplies stuff that | have easily availability of a bunch of other

options in the market, I’ll squeeze!* him until I can...” —“If he is a strategic
supplier, then it’s different... We try to have a personal relationship...”

At this time, another heuristic and bias can be perceived though this interviewee’s
words. The statements analyzed were: (...) “I think that we put our suppliers in a kind of
layers”, and “If he supplies stuff that | have easily availability of a bunch of other options in

2

the market, I’ll squeeze him until I can...” —“If he is a strategic supplier, then it’s different...
We try to have a personal relationship with them...”. These words can be understood as a
reflection of opportunism. But also it can be a reflection of the loss aversion heuristic. Loss

aversion states that people are risk averse in terms of gains, although they are at the same time

risk loving in terms of losses.

To codify locus of control, we will used as a reference the scale of locus of control developed
by (Rotter, 1966). Although we did not apply the scale itself, we used its questions as reference
to identify internal or external locus of control pattern expressed by the interviewees. Examples
could be found in expressions, such as “I cannot do a lot, at the end of the day, even if I do my
best, my manger is the one who decides everything here in this company”. This example

together with other expressions was used as indicators of external locus of control.

1 The interviewee at this moment made the movement illustrating a squeeze of something with his hands.

131



132

3.4.1.2 One-Page Overview

For data reduction and summary, we developed a one-page overview of each direct buyer-
supplier relationship identified in the researched supply chains. It was used a form that
summarized main findings, just highlighting the identified information. The main goal of the
one-page overview was concentrate the most important information regarded to each case in a
visually practical and useful manner. This sheet helped the identification of the patterns, both
within and across the cases. An example of the one-page overview form is presented in Table

20.
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. Within Case

Main Case: Relationship:

People: Person 1 (name/company) Person 2 (name/company)

Function Exegutive Manager Director CEO Exegutive Manager Director CEO
President Founder President Founder

Area Purchasi_ng/SaIes/R&D / Strategy Purcha_sing / Sales / R&D / Strategy /
/ Operations / SCM Operations / SCM

Position in the Supply | 1%t 2n 3™ 15t 2nd 3

Chain Buyer / Supplier / Focal Company | Buyer / Supplier / Focal Company

Relationship Length Long (5+ years) / Intermediate (1-5 years) / Short (>1 year)
Relationship supercedes

Yes / No Obs:

companies?

Relationship Strength | Strong / Medium / Weak | Obs:

Characteristics: Good - Service .
Commodity Non-commodity

Mid-range change:

Impact on purchasing | ;1 / Megium / Low | Obs:

policies:
Outcome: Positive / Negative / Non-identified | Obs:
Pos_5|bl_e to |dent|fy Yes/No | Ex:
subjective perception?
Locus of Control (1) Internal / External | (2) Internal / External
Heuristics: Related Biases:
Base Rate Frequency Intensity 0 Law of Small Numbers
. Sample Size
Representativeness - :
e o Illusory Misconceptions of
Insensitivity to predictability . -
correlation regression
Salient Information Confirmation Bias
Availability Imaginability ==> Overconfidence | \yjshful thinking
and/or
Insufficient Adjustment
Adjustment and E\_/a_luatlpn of Conju_n_ctlve and Inconsistency Planning fallacy
. Disjunctive Events ==> and/or
Anchoring —
Assessment of Subjective lusion of control
Probability distributions ==>
Heuristic Attribution Procrastination
Affect Heuristic Information avoidance
Loss Aversion Endowment Effect Mental Account Hyperbolic Discount
Status Quo Bias Framing Effects
Two-Systems .
Intuition

Reasoning

Table 20: Within-case analysis: one-page overview
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3.4.1.3 Detailed Narrative

A detailed narrative of each supply chain was written, integrating the information from the
interviews and other sources of information. In this detailed narrative, we wrote about the six
multi-tiers, multi-dimension supply chains. In addition, we described the industry, sub-sector,
and the focal firm in that supply chain. We understood that this way we were able to
demonstrate through words the main challenges and outcomes of that supply chain, identifying
the events which impact had travelled beyond the source firm itself, allowing us to proceed in
the analysis of the impacts searching for possible patterns that emerged, and leading us to
understand the why and how the impact of some events in a focal firm affect other members

of its own and other supply chains.

3.4.2 Cross Case Analysis

Miles et al. (2014) describes cross-case analysis as increasing “the generalizability or the
transferability to other contexts” (p. 101), in order to deepen understanding and explanation.
Cross-case case analysis was conducted after most of the data collection and within cases
analysis were very in an advanced point, allowing preliminary themes to be further assessed,
during the later data collection. The use of cross-case analysis within multiple cases allowed
us to find patterns, similarities and differences among the data to generate and/or strengthen
our theory (Eisenhardt, 1989). We used several approaches to search for patterns across the
cases, related to decisions that have been made and implemented, causing the events and the

individuals biases and heuristics that influence them.
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3.4.2.1 Social Network Analysis

In order to illustrate the characteristics of the supply chains, and to analyze the relationships
among the informants and firms, we used social network analysis to allow initial findings to

emerge. Sticky notes were used to manually portray the firms and relationships between them.

It became evident that the complexity was not just limited to multiple tiers in multiple supply
chains; the same tiers could play different roles in different supply chains. The same firm that
was a first tier supplier in one supply chain could represent a second, third, or even fourth tier
supplier in another supply chain. Thus, the same firm might be found in different positions as
we describe the six supply chains.

Figure 35 represents the final chart manually built as the qualitative representation of the supply

chains.

Figure 34: Final chart of the process to start analyzing the results of the collected data
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The large number of possible relationships was also considered in the decision to use social
network analysis. Taking just one focal firm as an example, six individuals were interviewed
from D1. There were 15 possible relationships among the six interviewees, just within D1.
Assuming that the relationship between A and B is the same that the relationship between B
and A, there are C® combinations of 6, 2 by 2 = 61/4!. 2! - Thus, the six supply chains contain
6,441 possible reciprocal relationships (B1%%;). Thus, in addition to the qualitative analysis,
social network analysis was used, employing Ucinet 6.0 to gain better understanding of the
collected data. The strength of the relationship between the nodes was evaluated using the
following qualitative scale: zero = no relationship (no line), one = occasional, two = often, and

three = frequent relationship between the firms, which will make the line thicker.

Figure 35 in Section 4.1.1 provides the illustration of the researched supply chains built using

Ucinet 6.0

3.4.2.2 Master Table

A master table was developed, based on the data in the one-page case summary sheets. This
provided the foundation for developing a series of tables that could let us arrange and group
the data in different ways, in order to allow the themes to emerge. Example of the master table

created in provided in Section 3.5.1.2 through Table 22, Table 24, Table 23, and Table 25

3.4.2.3 Pattern Matching
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To address the possible patterns among the cases, the master table was sorted and grouped
arranging the findings in different ways. As an example, we identified similarities and
differences among the cases when sorted by locus of control, and differences between those
with internal vs. internal locus of control. Following, searching for similarities in the cases,
where an internal (or external) locus of control was identified. Some of the matching patterns
were provided through the tables and charts presented earlier in this chapter. Examples include

Table 16, Table 17, Table 18, and Figure 31.

3.5 Ethical Issues

In order to address all the needed steps to assure confidentiality and other ethical issues
involving the informants, we submitted this proposal, as well as all our research protocols, to
the Indiana University Institutional Research Board (IU-IRB) and received its approval, as

shown in Appendix B.

To address any potential ethical issues, we followed the Ethical Principles and Guidelines for
the Protection of Human Subjects of Research addressed in the Belmont Report: Ethical
principles and guidelines for the protection of human subjects of research (The Belmont Report,
1978) which are: respect for persons, beneficence, and justice. According to the Belmont
Report, "respect for persons requires that subjects, to the degree that they are capable, be given
the opportunity to choose what shall or shall not happen to them. This opportunity is provided
when adequate standards for informed consent are satisfied" (National Commission, 1978). To
fulfill this principle, we developed an informed consent document that stressed the

voluntariness of the research for the targeted respondents and their understanding of the
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research goals, using simple language. We assured their autonomy and freedom to volunteer
for research without coercion or undue influence from others. We explained the informed
consent document to them, checked if they had any questions, answered their questions, and
then asked for their signature. The informed consent document was presented in both languages

in which the study was conducted (Portuguese and English), as shown in Appendix C.

Even though the Belmont Report does not address privacy directly, respect for persons also
involves “respecting an individual’s right to privacy, the right to control access to one's self
and information, and protecting the confidentiality of private, identifiable information about
individuals”. In our study, we assured privacy by not using the names of any of the informants.
In order to keep the confidentiality of the firms, we developed “labels” for each firm, based on
their characteristics. A master list of actual firm names and their labels, as well as their
individual informants, was maintained by the researchers, but neither was it revealed in this

thesis nor will it be in any reports or research papers.

Beneficence in Belmont Report is defined as “human subjects should not be harmed and the
research should maximize possible benefits and minimize possible harms”. This study does not
involve any kind of physical, mental or psychological danger or hazards to the informants. The
informants participated in interviews, meetings, and site visits. However, we stressed their
autonomy in the informed consent document. We re-emphasized their right to not answer a
specific question if they did not feel comfortable, to stop the interview at any time, or to quit

the study if they preferred to.

Justice is described in the Belmont Report as “the benefits and risks of research must be

distributed fairly.” The expected benefits from our study are related to the understanding of
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how buyer and supplier relationships evolve after a mid-range event. We told the respondents
that their interviews provide evidence about how the way buyers and suppliers deal with “mid-
range events” impacts buyer-supplier relationships, value creation and appropriation, the
buyer’s competitive advantage, and even the entire industry. We also stressed that the results
of this research may help firms understand how to develop better relationships and better
performance. An executive summary report was sent to each of the respondents, containing the

main findings of this research.

3.6 Reliability and Validity

According to Yin (2013), the quality of a case study is ensured by demonstration of its construct
validity, internal validity, external validity and reliability. In the following sections, we discuss

their definitions and how validity and reliability were addressed in this research.

3.6.1 Reliability

Reliability refers to the consistency and stability of a measure (Muchinsky, 1996). It is the
extent to which a later researcher following the same procedures will come to the same
conclusions, minimizing error and bias in the study. Krippendorff (2013) suggests that the way
that the data is obtained plays an important role in its reliability. He describes three types of
reliability: stability, replicability, and accuracy. We followed Krippendorff’s (2013), Yin

(2013) and Miles et al. (2014) suggestions in addressing reliability.

3.6.1.1 Stability
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According to Krippendorff (2013), “stability is the degree to which a process is unchanging
over time”. He describes how research can be influenced by what he calls individual
inconsistencies, usually due to interviewers’ insecurity, carelessness, openness to distractions,
difficulties in comprehending written instructions, lack of patterns for notes, or relaxed
performance standards when tired (p. 271). Stability is also known as a test-retest reliability.
To minimize these problems and assure the stability of data collection procedures, we used a
data accounting log for each of the interviews, which summarized the name of the firm, the
name of the respondents, contact information, sources of information, and key aspects of the
contents of each interview. By carefully documenting these details, we made the process used
for each interview very clear. Table 21 presents the information structure of the data accounting

log for our study, based on Miles et al (2014).
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Buyer side or supplier
side?

tier)

Name of the
interviewee
Firm:
Country: Brazil | United States
Sub-Sector: Cosmetics Dermocosmetics
Focal firm Supplier (1%, 2", or 3 Industrial Sector Representative

Market intelligence manager

___ Buyer ___ Seller ____ Legal department leader
___Purchasing manager | __ Operations manager | _ External and international
Position in the ____Operations manager | __ Supply chain ____Relationship manager
Supply-Chain ____Supply chain manager _____ Other (please write)
manager ___ Supply chain
___ Supply chain director
Director ____ Other (please write)
____ Other (please write)
Contact Source of the contact: First contact 1% contact: / /
information Indication? ___yes | e-mail __ Phone Response back: days
no ___Linkedin 2" contact: / /
From whom? ____ Personal Response back: days
____ Other (cite) Agreed to be interviewed?
Indicated someone else? ___Yes___No
__yes___No
Who?
Interview / / Source: Transcription:
Time: _ minutes __ Face-to-face / /
Interviewer: __ Skype Responsible:
_____Phone
/ / Translation:
Time: ____ minutes Place: I_ /
Interviewer: Interviewer: Responsible:
Informant:
Secondary Data | Internal Public:
Annual reports Public source of information
Supplier guides News on open media sources
Presentations News on social media source
Internal brochures Legal sources
Legal sources Others (please write)
Others (please write)
Site Visit / / City, State: ,
Time: minutes Others:
Generated Number(s): Given name(s):
Case(s)

Table 21: Data accounting log
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3.6.1.2 Replicability

Replicability is a measure of the degree to which a process could be reproduced by different
researchers, and in different locations and conditions, and still arrive at the same results. To
assure replicability of our study, we systematically organized the data collected for each

informant in a comprehensive spreadsheet, which we called the “golden sheet”.

The golden sheet contained all the main basic information for the entire project. It was
composed of 106 rows and 28 columns, for a total of 2,720 cells, which allowed us to sort our
research data in several different ways. This kind of data organization allows its replicability
and enhances reliability. Appendix D and E contain the data for the firms and informants,
respectively. Table 22, Table 24, Table 23, and Table 25 show the basic structure of the “golden

sheet”.
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Interviewee data Firm Characteristics
Product Case sc
Respondent # Name Firm Label Type of Firm Commodity? or o City | State | Neighborhood
) (SC) Position
Service?
1 XXXX EUR Market Research Non- . Services Al 2nd T_|er Chicago | IL (USA)
Commodities Cases Supplier
2 YYYY DC Chemlpal Commodities | Products Al 2nd tier Sa0 SP
Ingredients Cases supplier | Paulo
3 77777 | ABH Manufacturers | Non- | goieas | Al LstTier | Sao SP | Bela Vista
Association Commodities Cases Supplier | Paulo
WWWW Dermocosmetics | Non- Focal Sao . -~
4 wW D1 Manufacturer Commodities Products | Dermo 1 Firm Paulo SP Itaim Bibi
Table 22: “Golden Sheet” structure of information about the firm
Interviewee data Interview Characteristics
Interview | Interview . How many Site visit
Respondent # Name date Length Transcription Interviews? | together Length #2
1 XXXX 11/12/2013 30 min. Ok 1 no
2 YYYY 12/5/2013 58 min. Not yet 1
3 772777 1/20/2014 47 min. Ok 2 yes 150 min.
4 WWWWW 3/19/2014 47 min. Ok 1 no 47 min.

Table 23: “Golden Sheet” structure of information about the interview
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Interviewee’s data Respondent Characteristics
Spokeon . Still in the
Approx. T Indicated L
behalf of . Position in firm in the Suggested
# Name Gender different Job Title e:ecjrrin?Ie the Firm Wt?ng end of Respondents
firms? P ' research?
Senior Manager, Supplier FulaoBeltrano
1 XKAXX Female N Client Consulting ! Side 101 yes (EUR)
Supply Chain
Operations | . Jose (PAN),
2 YYYY Female N EH&S Team 6 Buyer Side 1 yes Maria (DC)
Leader
Marketing Suoplier R. + Mary
3 77777 Male N Intelligence 6 PP 2 Yes (ABH), V.A.
Side
Manager (B3)
Sales and Suoplier
4 WWWWW Female Y Marketing 8 sFi)(F:i)e 49 No Peter
Director
Table 24: “Golden Sheet” structure information about the person
Interviewee data Contacts
Respondent # Name e-mail Phone # / Skype oBS
1 XXXX XXXX@2z22zz.cOom + 1 (XXX) XXX- Interviewed during the pre-test phase
2 YYYY XXXX@2Z2Z2zz.cOm + 55 (XX) XXXX-XX | My former student
3 22777 XXXX@2Z2Zzzz.cOm + 55 (XX) XXXX-
4 WWWWW XXXX@zzzzz.cOm + 55 (XX) XXXX- Foi desligada da empresa +- em Julho/2014.

Table 25: “Golden Sheet” structure of the contact information
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3.6.1.3 Accuracy

Accuracy is the third and most important component of reliability (Krippendorff, 2013). To
assure our study’s accuracy, we triangulated the data coding and analysis done by different
researchers. We also sought to fine any errors by comparing the work of the coder in training
(main researcher) against standards that had been established by the panels of experienced
content analysts. This test was conducted using the split-half technique. We divided a sample
of our transcribed (and translated) interviews into two approximately equal parts and had them
coded (one half at a time) by: 1) the main researcher (coder in training), and 2) one of the
members of the research board of advisors, who were all specialists and experienced
researchers. Then we compared the frequency distributions obtained for the two parts. If the
difference between the distributions was statistically insignificant, the data would be
considered reliable (Krippendorff, 2014, p. 272). The comparison of the code revealed

similarity of the analysis between the analysts indicating accuracy of the analyzed data.

3.6.2 Validity

Validity refers to precision. Validity addresses the quality of the research results and whether
these results can be understood as true. A measuring instrument is considered valid if “it
measures what it is claimed to measure” (Muchinsky, 1996; Krippendorff, 2013). Dimensions

of validity include construct validity, internal validity, and external validity.
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3.6.2.1 Construct Validity

Construct validity relates to acknowledgement of what is really being measured. Krippendorff
(2013) states that construct validity is particularly important when a construct is “abstract and
not able to be observed directly” (p. 331). We used multiple types of evidence to address
construct validity, including documents, archival records, interviews, and physical artifacts, as
well as direct observation, triangulating the information from different sources to verify its

construct validity.

Construct validity was also addressed by the establishment of a chain of evidence. A chain of
evidence uses tables to help organize large amounts of data and avoid what Pettigrew (1988)
and Eisenhardt (1989) call “death by data asphyxiation”. The chain of evidence traces the flow
of information forward and backward. In the chain of evidence document prepared at the
beginning of this research, we started by stating a set of “hypothetical conclusions” that might
emerge from it. We then identified specific data or evidence that could support these
hypothetical conclusions. The interview questions that would lead to the collection of the target
evidence were then written, and the research question that would lead to the design of these

interview questions was stated.

In addition, each draft case study report was reviewed at least by three knowledgeable

researchers in the OM field. Any inconsistencies between them were resolved by discussion

and consensus. Table 26 presents the chain of evidence used for this research.
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does the impact of
an event in a focal
firm affect other
members of its
own and other
supply chains?

the grater the
dissemination of its
impact over a supply
chain

e Buyers with an
internal locus of
control tend to take
more responsability
and support
dissemination of the
impact of the event
over a supply chain

eSecondary data

e Sijte visits

eObservations

Research Possible Possible Data or | Specific Study Research Protocol Questions
Question Conclusions Evidence to Questions
Support The
/ Conclusion \
N T. Please tell me about your company. Vv
. 2. Do you use any internal policy to classify your suppliers?
1. \.Nh'Ch Bipas, o AR0LS have 3. What do you purchase the most?
an impact that is disseminated . . L .
! 4. How do you consider that the relationship with these suppliers
over a supply chain? .
L have been influenced on the last couple years? What has
e Strategic mid-range . .
influenced it?
events are better —
X ; 5. Please tell me about an event and its impacts
disseminated over a . .
. Interview a.  What happened when it happened, what led to it~
supply chain eln . . 5
quotations 2. What are the main elements b. What were the impacts and outcomes?
e The areater the that cause the impact of an c. Was there any impact on the purchase policies?
-9 . event to be disseminated over d. Did you keep the same suppliers? Did you change suppliers?
power involved in the +Responses to a supply chain? e. Did you keep the same kind of purchase (goods or services)?
Why and how initiation of the event, scales ' f' '

Was there any impact on financial costs?
g. Any other impact?

3. How do these main factors
influence the dissemination of
an event’s impact over a
supply chain?

4. How are human biases,
heuristics and locus of control
related to the dissemination of
the impact of an event over a
supply chain?

. Let’s think about the decisions that led to the outcomes

a. Was it possible to just follow the firm’s purchasing policies and
rules?

b. How do you think the firm saw the outcomes?

¢. What do YOU think about the outcomes (positive or negative
and why)

d. Did you have plenty of time to make the needed decisions?

e. Was there anything that should have been done differently?
What? Please, tell me about it.

f. What was the role of the individuals directly involved in the
decision making?

g. What do you think about their success or failure?

h. What do you think about your role in the processes and
outcomes?

i. Is there anything you think that should have been done
differently?

Table 26: Chain of evidence
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3.6.2.2 Internal Validity

Internal validity deals with the interpretability of the data and is considered a sine qua non
condition (Campbell, Stanley, and Gage, 1963). As our study was exploratory, we followed the
hypothesis-generating process used by Eisenhardt (1989) and Glaser and Strauss (1967) for
establishing internal validity. In doing so, we paid special attention to what Yin (2013) and
Miles et. al. (2014) described as a crucial concern of internal validity for case studies, which is
the broader problem of making inferences. Internal validity was ensured through data coding,

generation of rival explanations, use of multiple data sources and triangulation.

We generated rival hypotheses to help ensure internal validity, analyzing the data outcomes
from different perspectives. This allowed us to address the possibility that the findings might
be influenced by the interviews or some other factors. For example, in addition to buyers’
individual characteristics, such as their heuristics, biases, and locus of control, we also
considered other aspects that could lead to the same results, such as rules, procedures, and firm
characteristics. We used multiple data sources to ensure internal validity and followed standard

procedures to collect, transcribe, translate and code the data.

3.6.2.3 External Validity

External validity deals with concerns about whether the findings can be generalized beyond the
specific study. We addressed external validity by analyzing the implications of our findings

through different theoretical lenses. Thus, we used rival theories to explain the same findings.
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We used two different theoretical lenses to provide alternative perspectives. They were
considered rival explanations because they dealt with different aspects of buyers’
characteristics: cognitive limitations and attribution theory. The perspective of biases and
heuristics deals with buyer’s cognitive limitations, while attribution theory is related to

characteristics of buyer’s personality, such as locus of control.

The way the research question is presented is a also an external validity concern (Yin ,2013;
Miles et al., 2014). The form of the research question can “help or hinder the preference for
seeking generalizations - that is, striving for external validity” (Yin, 2013, p. 48). Additionally,
the techniques used to code and group the data also play an important role in establishing
external validity. They were coded and analyzed in different forms, as stated in Section 3.4,

due to the different units of analysis in the embedded case analysis design.

3.7 Data Management

Due to the amount of data collected for this research, data management was critically important.
We addressed data management through different actions, ranging from protocol development
to the archiving or disposal of our research materials. For data protection, we established limits
and security policies about who was able to access the research data and under what conditions.
There were two different types of data to deal with: physical data and digital data. Information
protection consists of three core elements: confidentiality, integrity, and availability. We
addressed data confidentiality by limiting information access and disclosure. We developed a
table relating the real identity of the interviewee to the label used in the data analysis. This
table was developed by the main researcher and kept confidential, in order to preserve the

personal data about the interviewees and their firms. An electronic version was kept on the
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main researcher’s personal computer and also on a Dropbox cloud storage website. This
prevented the digital file from being lost due to any physical damage in the computer. The
access to these files was safeguarded by a username and a password. A physical copy was kept

in the main researcher’s archive at Indiana University.

Availability refers to when and how authorized individuals can have access to the data. The
authorized personnel, in our case, are the main researcher herself and her advisory board, which
is composed of a Brazilian professor at Getulio VVargas Foundation in Sao Paulo, Brazil and
two professors at Indiana University in Indianapolis, Indiana, United States. They had access
to the digital data through a shared folder kept on the Dropbox website and protected by a

password.

Integrity refers to the trustworthiness of information, assuring that the data was not
inappropriately modified after it was recorded. One way that we guaranteed the integrity of our
data was by following the file path modifications on the Dropbox website, which was set up to
allow modifications to the editable files, recording who had made any modification and when.
In case of any problems, we will be able to recover previous versions of the files. After the
work has been completed, we planned to keep copies of our data for three years, and then

destroy them.
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4. RESULTS AND DISCUSSION

Our results are organized into two sections in order to fulfill the two secondary goals presented
in the introduction to this dissertation (see Table 1). In Section 4.1, the goal is identify the main
types of mid-range events and analyze their impact in the focal firms. In achieving this goal,
we described our cases, which were composed of six supply chains. In Section 4.2, we discuss
empirical applications of the propositions stated in Section 2.4, aiming to fulfill the goal of
investigating and analyzing the dissemination of the impact of a mid-range event over multi-

tier, multi-dimension supply chains in macro, micro, and integrated contexts.
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4.1 Within Case Analysis

In this section, we report the results of the analysis of the six main supply chains that were
studied. The six supply chains were based on two dermocosmetics and four beauty products
focal firms. In addition to the reasons for dividing the industry this way that were provided in
Section 3.1.3, we can also examine the differences between the sub-sectors was in terms of
product characteristics. “Beauty products are essentially commodities, while dermocosmetics
are non-commodities” (Informant #4). The dermocosmetics supply chains are different from
beauty products supply chains for several reasons. Dermocosmetics products are much more
complex to develop and to sell, when compared to beauty products. However, the customers
of dermocosmetics products tend to be very loyal when they find a product that they like and
can perceive an improvement in whatever they were treating (acne, aging, cellulitis, etc.). Thus,
the dermocosmetics products tend to have a longer product life cycle, which might increase the
revenues for the sellers in both the short and long term (ABIHPEC, 2014%2). There is still a
very substantial potential market for dermocosmetics to be explored in Brazil. Although Brazil
is ahead of Japan in cosmetics products annual sales, the mix of sales between the two sub-
sectors is balanced in Japan, with about 50% in beauty products and 50% in dermocosmetics.
In Brazil, on the other hand, the mix is 96% beauty products and just 4% dermocosmetics
(ABIHPEC, 2014). Table 27 summarizes the differences between the beauty products and
dermocosmetics sub-sectors in Brazil, which we took in consideration when analyzing their

respective supply chains.

12 Information is also based on primary and secondary sources of the data collected for this research.
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Criterion Beauty Products Dermocosmetics
Popular vs. Specialized Product |Popular and specialized Specialized
R&D Intensity Low High

Makeup, body and face moisturizers,

Body treatment (cellulitis, stretch marks, localized

1. Products Main Products hair products, nail products, body and |fat body); facial treatments (wrinkles, shades,
face wax products, etc. acne); sun care and sunscreen products
Life Cycle Short Long
Annual Sales Very high Very low, compared to beauty products
Relationship with Customers Direct relationships Indirect relationships, usually through specialist
advice (for instance, an esthetician or a
dermatologist)
B2B or B2C B2C B2B
Most Influential TV, popular events, popular artists, Specialists, such as esthetic professionals, physical
Channels celebrities therapists, estheticians, massage therapists;
physicians - dermatologists, teachers and tutors in
professional esthetic schools.
Target Customers Final customers Esthetic professionals, physical therapists,
2. Market

estheticians, massage therapists; physicians —
dermatologists

Segment General Niche
Customer Loyalty Low Medium to high
Level of Competitiveness Wide and high Narrow and high

Direct Competitors

Global, national and local firms

International brands, national firms, compounding
pharmacies, and some medications

Investment in Advertising High Low
Frequency of Portfolio Renewal |High Low
Customer Relationships Short term Long term
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Customer purchasing driven

Appearance and fragrance

Service benefit expectations

3. Supply Chain

Aggregation of Service for sales [Low High
Criterion Beauty Products Dermocosmetics
Need for Prior-Purchase Low High

Training

Responsibility for Customer
Training

Nobody, (a friend, a sales person,
beautician, hairdresser, other).

Specialists, such as esthetic professionals, physical
therapists, estheticians, massage therapists,
physicians - dermatologists, teachers and tutors in
professional esthetic schools

Sales Channels

Big retail stores, grocery stores, drug
stores, direct sales through catalogs,
TV sales, internet

Franchisee stores, specialized stores,
“manipulation” or compounding pharmacies

Number of Suppliers

High

High

Need for Innovation

Related to fashion market and styles

Related to R&D and new active ingredients

Relationships

Regulatory and Legal Simple Complex
Requirements
4. Buyer and Supplier Risk Low High
Supplier

5. Main Players

Geographical Competition

Specific brands of global players and
specific national players

Specific brands of global players and specific
national players

Examples of Global Firms

Avon, L’oreal, Nivea, Mary Kay,
Maybelline

La Roc (Johnson& Johnson), Roche (Loreal)

Examples of National and Local
Firms

Natura, O Boticario, L’occitane,
Jequiti

Valmari, Adcos, Vitaderm

Table 27: Main differences between cosmetics and dermocosmetics
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Each supply chain is composed of a focal firm plus two or three tiers in each direction, upstream
and downstream. Upstream, we organized the suppliers not just in terms of tiers, but also in
terms of the kind of supply, which were information, packaging, and chemicals. Downstream,
we organized the buyers in terms of tiers and characteristics, such as franchise stores, retailers,

or final customers.

The information suppliers were comprised of national and international cosmetics industry
associations and firms. They are responsible for bringing data related to the market and
opportunities to the focal firms. They support the focal firms and their suppliers, when needed,
and provide opportunities for interchange of information, such as conferences, seminars, and
marketing research. Government agencies, like Anvisa and Cegen, were also considered as

information suppliers.

Cosmetics packaging suppliers differ in terms of type of packaging: primary packaging,
secondary packaging, tertiary packaging, and printing service providers. Primary packaging
suppliers supply the packages that are in contact with the product formulation, itself. Examples
include tubes and jars of different sizes. The basic concerns regarding this kind of packaging
are related to the fact that it will directly interact with the chemical products of the formulation
during the entire life cycle of that product, thus “design and usability are important, but quality

is crucial” (Informant#13). The most used materials were plastic and glass.

Secondary packaging refers to the external packaging that contains the primary packaging and
helps in the visual appeal of the product. “At first, a customer will pay attention to a [cosmetics
or dermocosmetics] product, if it attracts their attention; only after then, will that customer pay

any attention to that product’s other characteristics [formulation, price, etc.]” (Informant #40).
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The secondary packaging also plays an important role in preventing damage to primary

packaging and the product itself during transport and storage (Informant #33). The most used

materials were paper cartons.

Tertiary packaging refers to the bags and boxes in which the cosmetics are carried when bought
by a customer. Although they do not interact with any product’s characteristics themselves,
they are important part of the visual appeal and extended perceived quality of the products. “I
love B3’s products, not just because they are good [in terms of quality] and smell very nice,
but also, because | think it is a lot of fun to just hang out with my friends in the mall carrying

those beautiful and colorful bags” (Informant #85).

The last cosmetics packaging category is printing service providers. These firms are
responsible for printing specific information about the focal firm and the specific product on
blank tubes or jars. They are important suppliers, especially for small and medium sized beauty

and dermocosmetics firms, since they can allow better cost per unit on the final product.

Chemical suppliers, especially the third or second tier suppliers, are usually multinational
firms. First tier supplier are usually the middlemen for those large multinational firms, or in a
few cases, some medium sized local firms. Some of the multinational firms have plant
manufacturing units in Brazil, and many of them have distributors or middlemen there.
Depending on the purchased volume, a focal firm can buy directly from a chemical supplier’s
multinational unit in Brazil or abroad, or if smaller volumes are needed, they can be bought
from the middlemen or chemical substitutes can be obtained from the medium sized local firms.
The same chemical supplier can function as a first tier supplier selling for large firms, such as

B3 or B4; or as second or even third tier supplier when selling to smaller firms, such as D1.
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Chemical suppliers play an important role regarding to the innovation within the cosmetics
industry. Most of the focal firms attributed their product development to a close partnership
with their suppliers, which was responsible for bringing the most innovative products from
Europe or the U.S., “We try to keep a very close relationship with our [chemical] suppliers,
because through them we can have access to the best that exists, in terms of active chemical
ingredients, in the world” (Informant #18). This illustrates the strength and importance of
building strategic weak ties (Granovetter, 1983). One important thing to note is that, due to
regulatory reasons, every Brazilian cosmetics product is required to have on its label the name
and contact of the chemical engineer who is legally responsible for that product in case of
allergies or any other problem. Thus, a close relationship between the focal firm and its
chemical supplier is not just strategic, it is almost mandatory, since the focal firm relies heavily

on its suppliers to support its product development and chemical safety.

Downstream, the supply chains are organized through different sales channels. The two
dermocosmetics firms work through the franchise channel. One of them, D2, in addition to the
franchisees, also uses traditional sales channels through specialized drugstores and distributors.
D1 and D2 do not target the final customer directly; they use their sales channel to target
professional estheticians, beauticians, or dermatologists, and then, through them, target the
final customers indirectly. The beauty products supply chains also differ among themselves.
B1 uses a mix of franchisees and traditional channel distribution, while B2 and B3 mostly use
the franchise channel to reach out to the final customers. B4 uses a direct sales model, where
there are individual representatives, the “B4 ladies”, who sell B4 products to final customers,
usually through personal and close relationships. Table 28 shows the primary focus of the

distribution channels. The darker the cell, the more that distribution channel is used.
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Channel of Distribution
Pair Focal Firm Franchising Traditional Retail Direct Sales
L5
2 |2
nE —

Table 28: Focal firms’ channels of distribution

4.1.1 Network Representation of the Supply Chains

Figure 35 shows the network representation of the six supply chains. The yellow figures
identify the focal firms. The blue, green, and brown are the first, second, and third tier suppliers,
respectively. In the downstream direction, orange, red, and pink represent the first, second, and

third tier buyers, respectively.
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Upstream

Downstream

Figure 35: Network representation of researched supply chains

The properties of the nodes and lines were also incorporated into the supply network

representation. The nodes represent the tiers, which are the firms. The size of each node

represents the size of the firm, which ranged from micro to small, medium, large, and extra-

large, as described in Chapter 3. Table 29 and Table 30 describe the meaning of the shapes and

colors, respectively, in the supply network representations. Shapes were related to the local

comprehensiveness and colors to the firm’s position in its main supply chain.

Local Comprehensiveness (shapes)

Diamond Local
Triangle Regional
Square ] National

Pt
Circle J Multinational

Table 29: Meaning of the shapes in the supply network representations
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Position in the Supply Chain (colors)

Brown 3rd Tier Supplier
Green 2nd Tier Supplier
Blue 1st Tier Supplier
Yellow Focal Firm
Orange 1st Tier Buyer
Red 2nd Tier Buyer
Pink 3rd Tier Buyer

Table 30: Meaning of the colors in the supply network representations

The lines represent the relationship between the firms. A line connecting two firms indicates
that those firms are related to each other, in other words, they have a buyer and supplier
relationship. The relationships in

Figure 35 range from dyads and triads to much more complex relationships, where one firm
might represent a different tier in different supply chains. The strength of the relationship is

illustrated by the thickness of the line. The thicker the line, the stronger the relationship is.
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4.1.2 Dermocosmetics Supply Chains

The dermocosmetics supply chains are associated with Dermo 1 and Dermo 2. These supply
chains have some unique characteristics, which will be further discussed Sections 4.1.2.1 and
4.1.2.2. Several characteristics that are common to both D1 and D2 supply chains will be

presented here. The D1 and D2 supply chains are highlighted in Figure 36.

Figure 36: Position of D1 and D2

In Figure 37, we show the dermocosmetics supply chains (D1 and D2) and their respective
tiers and relationships. Some firms, such as AQ, BSF, and DC, play different roles in the
dermocosmetics supply chains than they do in the general representation of all the researched
supply chains. For example, in the basic representation (

Figure 35), DC and BSF are second tier suppliers (green), however in the dermocosmetics
supply chain (

Figure 35) these firms are third tier suppliers (brown).
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Figure 37: Interlocking relationships in dermocosmetics supply chains

The volume of purchases from suppliers is another big difference in buyer and supplier
relationships between dermocosmetics and beauty products supply chains. Beauty products and
dermocosmetics firms have very different needs for chemical ingredients or packaging
materials. “For the same chemical ingredient that a firm such as D1 or D2 buys 1kg of per

month; for large firms such as B3 or B4, we usually sell 1,000 kg per month” (Informant # 80).

For packaging, the differences are not just in terms of volume of the units negotiated in a period
of time, it also includes the size of the packaging and labels. “For some beauty products, we
have medium or large packaging, such as one or two pounds, however, for dermocosmetics,
the packaging is usually smaller (Informant #14)”. One exception is the dermocosmetics that
are sold to beauticians and estheticians to use with their clients. In that case, the packaging is
sometimes larger, but it is never large for the final customers’ use (Informant #8). In regard to
labels, “When I used to work for X (aa very large beauty products firm in Brazil), we usually
bought five to six million labels a month, now, working for D1, we buy five to six thousand

labels per month” (Informant #8).

In terms of market positioning, packaging for dermocosmetics products is more challenging,

compared to beauty products. “When buying a dermocosmetics product, a (final) customer gets
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a product, but expects a service” (Informant #4a). For example, when a customer buys a face

cream, he or she is buying a product; however, they are expecting, for example, that their
wrinkles will be softened (service). This makes the packaging design for dermocosmetics very
challenging. It cannot be as attractive as in cosmetics, otherwise it would not be valued as an
“almost medication” product. However, it cannot be as simple or as “ugly”, like the packaging
for dermocosmetics from compound pharmacies; otherwise it would not translate all the value

of the R&D behind the formulation inside the jar.

The chemical formulation needs to be taken very seriously by a dermocosmetics firm. Because
of the fact that a customer buys a product, but expects a service, the formulation plays a crucial
role in dermocosmetics. In this subsector, the chemical suppliers, usually large multinational
firms, drive innovation and bring it to the focal firms. Also, because of the regulatory
requirements for dermocosmetics, a close partnership between buyers and suppliers is required.
This is in part due to the fact that dermocosmetics are Risk Il cosmetics and require a
government agency (Anvisa)’s approval, which lasts for five years. “During this five years, we
[dermo focal firms] cannot change anything in the product formulation, neither an active

ingredient, nor a preservative” (Informants #18 and #13).

In the next paragraphs we will describe each of the studied dermocosmetics supply chains and

some of their unique characteristics.
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4.1.2.1 Case One: Dermocosmetics 1 (D1)

We will start describing the D1supply chain by its focal firm. Dermo 1 is a medium size
Brazilian national dermocosmetics firm founded in 1980. It started as a compound pharmacy
in Sao Paulo, Brazil, and evolved to a franchise sales model. As its sales increased, it built a
plant to manufacture its products in a suburban area of Sao Paulo. During the next two decades,
D1 developed both its products and sales based on its products formulations that its franchisees
were responsible for selling to beauticians and estheticians. D1 was the leader, for more than
two decades, of its market until about 2002, when another brand targeting the same customers
(beauticians and estheticians) started to grow!?. To understand more about D1’s supply chain,

we interviewed 46 informants in different tiers of its supply chain (see Figure 38).

Upstream Downstream
= 2nd Tier m) Focal 1st Tier [
e 5 .12 6 °16 o4 o2

Figure 38: Number of informants in each tier for D1’s supply chain

After years of financial struggles and crises in the relationship with several of its franchisees,
D1 was bought by an investment group in 2010. Since then, it has implemented several changes
in order to regain its position as the dermocosmetics leader firm in Brazil. Three of these events

will be discussed in Section 4.2.

13 We are referring to D2 and it will be further discussed in Section 4.1.2.2.
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In D1’s supply chain, we investigated seven tiers, which included the focal firm plus three

levels of buyers and three levels of suppliers.
Figure 39 illustrates the network relationships representation of the firms in D1’s supply chain
and will be used as a reference to present characteristics related to both directions in D1’s

supply chain.

Figure 39: Network representation of D1 supply chain

Upstream, for both packaging and chemical suppliers, D1 believes (Informants #8, 14, 18, and
34) that personal contact is very important, “What I see is that, in this industry, great part of
the success of the focal firms relies on the quality of the personal relationship that we [R&D

personnel] develop with the individuals from our suppliers who work with us” (Informant #18).

According to the interviewees, D1’s relationship with its suppliers tends to be very strong,
especially with its chemical suppliers, which is an example of the strong ties concept from
social network theory. Due to the fact that D1 is a small size firm, when compared to some
very large firms in this industry, most of its innovation is driven by its suppliers. The chemical

suppliers are comprised of very large multinational firms. It is through a close and strong
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relationship with its middlemen that D1 receives news and becomes informed about global

innovation. This fact supports the importance of the weak ties to build bridges, which in the
case of dermocosmetics is essential for innovation. “Our suppliers are a very important channel
of learning and knowledge for us” (Informant #18). Figure 40 illustrates the upstream firms,

which are part of D1’s supply chain.

nd rd 1;
72 and 3™ Tier

»7 suppliers (services . .
~ ppliers ( ) 1% Tier suppliers

packaging)

¢

_ _ Focal firm
1% Tier suppliers
v g (chemical)
3" Tier suppliers Y
(chemical and 2" Tier suppliers
packaging) (chemical)

Figure 40: Upstream network illustration for D1’s supply chain

According to D1 informants, the buyer and supplier relationships between D1 and its chemical
suppliers have always been very close and strong, since D1°s beginning. However, a substantial
difference was noted in the last few years, after the investment group bought D1. The ties
between them remained strong, but the difference refers to what informant #15 called
professionalism.

“I remember few years ago, when we were in the middle of one of our greatest financial
crises, and we did not have enough money to pay our suppliers. Sometimes, | would
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personally call a long time manager, director, or even the CEO at a specific supplier
and ask for a favor, such as sending us raw materials, even when we have not paid a
previous bill(s). And it happened, they supplied us because of the personal relationship
they had with D1’s founders. It does not happen anymore. First, we make sure that our
bills with our suppliers are always paid on time, and secondly, we still have close
relationships with our supplier, but they are not personal anymore. If we pay them, they
serve us. Otherwise, there is no deal” (Informant # 15).

Packaging was not a big concern for D1 in its early days. “Our products’ packaging was really
ugly” (Informant #5). D1 always considered that its customers, especially beauticians and
estheticians, bought its products “due to what they had inside (chemical ingredients and
formulations), not because what they would look like (packaging)” (Informant #5). So, DI,
which had begun as a compound pharmacy, kept its very basic packaging, not caring much
about its design or materials. Changing its packaging and designs materials was one of the first
events that was implemented after D1 was bought by the investment group. Nowadays, D1
keeps a much closer relationship with its packaging suppliers. Its re-design of more than 300

products will be further discussed in Chapter 4.2.3

Downstream, D1 has about 80 franchisees, many of whom are long term franchisees. Some of
them were established at the same time as D1, in the early 1980°s; and some of the franchisees
are in the second, or even third generation of the same family owners. The franchisees are used
to having very close relationships with D1’s founders. It is not uncommon to see personal
relationships among them, such as attending special family parties and weddings.

The strong ties illustrated by these close long-term buyer and supplier relationships have had
both good and bad impacts. The franchisees deeply understand D1’s products and organization,
working as a “big family”. The close relationships have extended further on downstream, as
the franchisees keep good, close personal relationships (strong ties) with their customers, who
are beauticians and estheticians, as do the beauticians and estheticians with their customers.
There is even a saying that having “good friends and good beauticians save you good money

from your psychiatrist”. However, another old saying is that “every family has an uncle or a
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cousin who is a criminal”. In this case, that very close relationship, made the tough financial

times even tougher for both D1 and its franchising, illustrating the down side of the strong ties.
If the beauticians did not receive payment from their customers, they would not pay their bills
to their franchise, which would not pay D1, which would not pay its suppliers. This is not a
new phenomenon in this market, however, the fact that most of them kept such close

relationships prevented them from working more professionally and asking for payments on

time. Figure 41 illustrates the downstream firms for D1 network buyers.
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Figure 41: Downstream network illustration of D1°’s supply chain
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4.1.2.2 Case Two: Dermocosmetics 2 (D2)

Dermo 2 is a medium size Brazilian dermocosmetics firm founded in 1983. Like D1, it also
started as a compound pharmacy, in the city of Vitoria, Espirito Santo, Brazil, when its founder
arrived from a graduate course in France. Ten years later, it opened its first manufacturing
plant. It opened its first store in 1999. By 2006, it had about 40 distributors and is now evolving
to a franchise model, which it started in 2012. “Many of our old distributors migrated to this
new model and several new franchisees already started in this model. We currently have 93
stores in 20 different Brazilian states. We intend to have about 300 stores opened by 2020”

(Informant #6).

To understand more about D2’s supply chain, we interviewed 32 informants in different tiers
of its supply chain. In total, we investigated seven tiers of D2’s supply chain, which included
D2 plus three levels of buyers and three levels of suppliers (see Figure 42). 14 interviewees
talked about their perspective as buyers (buyer side), 17 were on the supplier side, and one had

a strategic view.

Upstream Downstream
- 2nd Tier )  Focal 1st Tier [
.2 o7 .12 2 o1 3

*5

Figure 42: Number of informants in each tier of D2’s supply chain
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Figure 43 illustrates the network relationship representation of the firms in D2’s supply chain.

It will be used as a reference for presenting information about D2’s upstream and downstream

supply chain.

Figure 43: Network representation of D2’s supply chain

As mentioned previously, D1 and D2 are very similar firms. Upstream, they have many of the
same key suppliers for information, packaging, and chemical suppliers (see Figure 44). Both
use their suppliers as a channel for product development. However, even though they are
dealing with essentially the same suppliers, D2 works closer to its suppliers, in different and
more effective ways, compared to D1. We found three reasons that support this assumption.
One is related to D2’s size. Both D1 and D2 are medium size Brazilian firms, however, D2 is
larger than D1, and as a consequence, it had larger bargaining power in terms of purchased
volume, when compared to D1. Figure 44 illustrates the upstream firms that are part of D2’s

supply chain.
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Figure 44: Upstream network illustration of D2’s supply chain

Another possible explanation is related to the personal social influence exerted by D2’s
founder. She was a professional, who is well respected for her education and entrepreneurship
by D2’s first tier buyers and suppliers. She received several awards from D2’s suppliers and is

admired by her clients, beauticians and estheticians, who see her as a role model of success.

Finally, it is important to note an important process we perceived in D2, which is the high
quality relationship among the D2’s employees. Good communication, joint planning and joint
decision making are some of the practices that they used effectively on a daily basis. “We

recently developed, approved, and launched a product in less than a week”, said informant #
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6_2. “We had some raw materials which were close to the expiration date, we had to either use

them, or lose them. So, R&D, quality, marketing, and OM individuals worked together and
came up with a very suitable solution, which was a sales success!” (Informant #6). Another
example of the quality of the relationships between D2 and its employees is the fact that the
same person has worked as R&D manager since the opening of D2, more than two decades

ago.

Downstream, since its inception, D2 has worked in three different distribution channels. The
first is through esthetic professionals (beauticians and estheticians), with whom it started and
has been working ever since. Esthetics professionals are important because they use D2’s
products in their treatments and also recommend dermocosmetics products for their clients to
use at home. The next distribution channel is through physicians, especially dermatologists.
The use of this channel differentiates D2 from its competitors. Since dermocosmetics is a kind
of “two for the price of one” as we described in section 4.1.2 (a product with service
characteristics), the dermatologists’ endorsement and recommendations make D2 products
much more attractive. “With a good partnership with physicians, D2 grew a lot and became a

very respected brand by both the esthetics professionals, and final users as well” (Respondent

#6).

D2’s third distribution channel is composed of sales units, which can be franchisees,
specialized drugstores, or e-commerce. The focus on these channels is related to the fact that
D2 wants to make its products available for purchase through different channels. “We try to
make our products available for our final users when they want to buy a D2 product, which
was probably prescribed or used on them by an esthetic professional or a dermatologist”

(Informant #12). D2 believes that the fact it that works with three different sales channels is
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primarily responsible for its competitive advantage (Informant #6). This is supported by the

fact that D2 has grown at a rate of at least 20% a year for the last five years, and has been

positioned as the leader in dermocosmetics market for several years (Copernico, 2012).

D2 showed the ability to build strong relationships with its tier buyers as well. Since the first
tier buyers are the ones who will be directly in contact with the esthetic professionals,
physicians, and sometimes even the final users, D2 builds close relationships with them.
Examples include using its first tier buyers in the process of product development and
empowering its franchisees to act as wholesalers when allowed to sell, for example, to

drugstores. Figure 45 illustrates the downstream firms for D2 network buyers.

RN oFd:
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Figure 45: Downstream network illustration of D2’s supply chain
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4.1.3 Beauty Products Supply Chains

The beauty products supply chains are the Beauty 1, Beauty 2, Beauty 3, and Beauty 4 focal
firms’ supply chains. These supply chains have some unique characteristics, which will be
further discussed in sections 4.1.3.1 to 4.1.3.4. However, several characteristics that are

common to all beauty products supply chains will be presented here. The beauty products

supply chains are highlighted in Figure 46.

Figure 46: Beauty products firms highlighted in the researched supply chains

Beauty products play an important role in specific target marketing in Brazil as products to use
as gifts or presents on special occasions. It is not uncommon to walk into a big mall in the main
cities and towns in Brazil and see huge lines in front of the door of some national beauty brand

stores during the days before Mother’s Day or Christmas.
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There are some interesting packaging characteristics of beauty products that we considered in

our research. Packaging suppliers are an important part of the costs related to the final price of
both cosmetics and dermocosmetics. However, for beauty products in general (make-up,
lotions, perfumes, etc), packaging can cost up to 90% of the product’s final cost (Miguel, 2014).
Our data shows that there are four main reasons for the high cost of packaging of beauty
products. First, beauty products are often purchased as a gift, thus they need to be beautiful and
attractive. Second, different from dermocosmetics, where the customers are expecting a long
term service from the product they are buying, the purchase of beauty products is more
impulsive, so the appearance of packaging is crucial (Informants #4, #33, and #81). Third,
beauty products follow the fashion industry and are seasonal, thus they need to be always
changing to keep up to date. Finally, a beauty product may be related to status and attached to
its brand appearance value. All these reasons are related to packaging design, innovation, and
the use of different materials, which costs much more money for the focal firm. Informant #33
credits this to the fact that the interaction of the final user with the product packaging lasts for
its entire life cycle. “Different from a bottle of water, where you drink the water and throw the
bottle out in just a few minutes, a cosmetic will remain on your bathroom shelf or dresser for

weeks, sometimes months, or even years”, thus packaging is very important.

Chemical formulation is also important in beauty products. Although many times the
purchasing is by impulse — since nobody will die if not purchasing the new nail polish color -
after it is purchased, performance plays an important role in customers’ satisfaction and
intention to repurchase the same product or another one from the same brand (Informant # 33,

#38, and #40).
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A very important characteristic of beauty products’ chemical formulation is their fragrance.

Like packaging, the fragrance of a beauty product, such as a lotion or perfume, plays a very
important role in the purchasing decision by a customer. Fragrances are similar to packaging,
both downstream in their relationship with the customers, and upstream. Consider, for example,
a perfume. Probably the first image that comes to mind is the bottle. To develop a specific
bottle, a very close relationship between the focal firm and a packaging supplier is developed.
The bottle is supposed to embody the “soul of the perfume, and the soul of the perfume is its
fragrance” (Informant 14). In developing such a complex concept, the focal firm’s product
development staff needs to work closely with the suppliers, especially the packaging and
fragrance suppliers. The fragrance is unique, and once a fragrance supplier develops it, only
that specific supplier will be the one to negotiate with. The same happens with the bottle. A
packaging supplier will need to develop and/or adapt several of its processes and resources to
manufacture that specific bottle to that specific product of that specific focal firm. This involves
lots of resources, including time, materials, and equipment. Once that bottle design has been

established with a supplier, “it will be a very long term relationship” (Informant #33).

In Figure 47, we show the beauty products supply chains (B1, B2, B3, and B4) and their
respective tiers and relationships. Beauty products supply chains do not differ much from the
dermocosmetics supply chains in terms of the main players. The greatest differences between
dermocosmetics and beauty products supply chains are in the strength of the relationship
between buyers and suppliers. Usually, the relationships with packaging and some chemical
suppliers, such as fragrance suppliers, are much closer and stronger for beauty products firms,

due to both the volume purchased and the length of the relationship.
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Figure 47: Network representation of beauty products supply chain

In the next paragraphs, we will describe each of the beauty products supply chains and unique

characteristics.

4.1.3.1 Case Three: Beauty 1 (B1)

Beauty 1 is a spin-off of a French firm headquartered in Southern France. The firm was
established in 1976 and started its operations in Brazil in 1995. At first, it launched the same
products that were sold worldwide. By 2009, there were about 45 B1 stores in Brazil, and in
2013 about 100 stores, both wholly owned stores and franchises. In 2013, B1 also launched a
local brand made entirely with ingredients inspired by Brazil’s rich biodiversity and focusing
on the Brazilian market. For this research, we are only focusing on the B1’s Brazilian brand.
We investigated five tiers of its supply chain, which included B1 plus three levels of suppliers

and one level of buyer. There is not a second tier buyer in B1’s supply chain structure. To
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understand more about B1’s supply chain, we interviewed 27 informants in different tiers of

its supply chain. We also conducted observations in one of its stores and with another final

customer (see Figure 48).

Upstream Downstream
. 2nd Tier = Focal 1st Tier .
.3 «10 *12 *Obs. *N/A ol +
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Figure 48: Number of informants in each tier of B1’s supply chain

As we were not able to interview as many informant