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ABSTRACT 

 

The primary objective of this study is to identify the capacity of a traditional Efficient 

Supply Chain to adapt to an Efficient, Responsive and Agile Supply Chain. The proposal is 

to bring clarity to the structural and conceptual boundaries among these supply chain 

competitive priorities which benefit organizations, supply chain professionals, researchers 

and investors. 

A mixed research approach is adopted to conduct this study. A qualitative approach 

followed by a quantitative approach comprises the research methodology. In the qualitative 

stage, the literature review, the interview structuring, and the interview development with 

fourteen (14) senior supply chain leaders working in relevant markets of the globe, provide 

relevant contributions for the conclusion of the soft analysis of this research.  A quantitative 

approach is followed with the development of confirmatory factor analysis since numerical 

scales are presented using data from High Performing Manufactures (HPM) Codebook round 

four (04). Hypothesis tests are performed, and this constitutes the hard analysis for this 

research. 

The expected result and discussion is to find validity on the applied methodology and 

to identify how high performing manufacturers, local and global organizations are maturing 

notwithstanding the new dominant reality, which defines the challenges of moving from an 

“Efficient Supply Chain” to an “Efficient, Responsive and Agile Supply Chain”. Such a new 

dominant reality entails hyper customization, a smaller product lifecycle, and new 

distribution channels, which have significantly changed supply chain strategies to deal with 

uncertainties in product demand and supply. 

The findings of this study may provide support for supply chain managers and 

researchers on developing strategies to shift from a high-speed low-cost model to a 

responsive model, raising its supply chain strategic position in support of the business 

growth. 

We found that efficiency, responsiveness and agility are competitive priorities of the 

industry which might follow the strategic choice defined by organization leaders. With that, 

these priorities might not occupy the same product space or same service space. They might 

be segments where reasons for segmentation are clear limits, differences, distinct structure 

or proposition. Once the strategic definition considers that cost leadership, customer focus 



 
 
and differentiation are expected from the same company, then efficiency, responsiveness and 

agility might correspond to these choices. 

It is important to consider that this strategic choice and competitive priority might be 

influenced by the competitive intensity of the sector. Although the construct on external 

factors has not found numerical scales for it in the HPM Codebook round 4, a qualitative 

approach has made it clear that different industry segments might justify the set of internal 

strategic decisions. 

 

Key words: Value Chain. Efficient. Responsive. Agile. Competitive priority. Strategic choice 



 
 

RESUMO 

 

O objetivo principal deste estudo é identificar a capacidade de uma cadeia de 

suprimentos tradicionalmente eficiente a se adaptar a uma cadeia de suprimentos eficiente, 

responsiva e ágil. A proposta é trazer clareza a respeito das fronteiras estruturais e conceituais 

entre essas prioridades competitivas na cadeia de suprimentos beneficiando organizações 

industriais, profissionais da indústria, pesquisadores e investidores. 

Uma abordagem mista de pesquisa é adotada para conduzir este estudo. Uma 

abordagem qualitativa seguida por uma abordagem quantitativa compreende a metodologia 

de pesquisa.  Na etapa qualitativa, a revisão de literatura, a estrutura da entrevista e o 

desenvolvimento da entrevista com quatorze (14) líderes seniores da cadeia de suprimentos 

trabalhando em mercados relevantes do mundo oferece contribuições relevantes na conclusão 

da análise “SOFT” para esta pesquisa. Uma abordagem quantitativa é seguida com o 

desenvolvimento da validação dos constructos propostos e análise fatorial confirmatória, 

uma vez que as escalas numéricas são apresentadas a partir de dados do  “High Performing 

Manufacturers” , quarta (4) rodada”. Testes de hipóteses são realizados, e isso constitui a 

análise “HARD” para esta pesquisa. 

O resultado esperado e a discussão ocorrem de modo a encontrar validade na 

metodologia aplicada, identificando como empresas de alta performance em manufatura 

enfrentam esse desafio de além de permanecerem eficientes em custos, também serem 

responsivas e ágeis. 

Essa nova realidade dominante que implica em hiper customização, um ciclo de vida 

menor do produto e novos canais de distribuição, mudou significativamente as estratégias da 

cadeia de suprimentos para lidar com as incertezas sobre a demanda e o suprimento de 

produtos. 

As conclusões deste estudo podem fornecer suporte para gerentes e pesquisadores da 

cadeia de suprimentos no desenvolvimento de estratégias para mudar de um modelo de alta 

velocidade e baixo custo para um modelo responsivo, elevando sua posição estratégica na 

cadeia de suprimentos em apoio ao crescimento dos negócios. 

Descobrimos que eficiência, capacidade de resposta e agilidade são prioridades 

competitivas do setor que podem seguir a escolha estratégica definida pelos líderes da 

organização. Com isso, essas prioridades podem não ocupar o mesmo espaço de produto ou 

o mesmo espaço de serviço. Podem ser segmentos em que os motivos da segmentação tenham 



 
 
limites claros, diferenças, estrutura ou proposição distintas. Uma vez que a definição 

estratégica considere que a “liderança em custos”, “a centralidade no cliente” e a 

“diferenciação” sejam esperadas da mesma empresa, a eficiência, a responsividade e a 

agilidade poderão corresponder a estas escolhas. 

É importante considerar que a escolha estratégica e a prioridade competitiva podem 

ser influenciadas pela intensidade competitiva do setor. Embora o construto sobre fatores 

externos não tenha encontrado escalas numéricas estudadas para ele na quarta rodada do 

HPM, uma abordagem qualitativa deixou claro que diferentes segmentos da indústria podem 

justificar o conjunto de decisões estratégicas internas. 

  
Palavras Chave: Cadeia de Valor. Eficiente. Responsiva. Ágil. Prioridade competitiva. 

Escolha estratégica. 
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1 INTRODUCTION  

 

The difficulty of industrial companies, which are predominantly based on mass 

production, in adapting to a new market reality where there is less predictability of demand, 

propels the maturation of a different industry. The “high-speed and low-cost production” is 

still a competitive advantage; however, the high volume converted into huge lot sizes is not 

expected anymore. In this context, a competitive production cost needs to be supported by 

rigorous inventory control, efficient labor utilization, large instant capacity of production, 

flexibility, efficient information flow from the customer to the supplier and, within the 

industry, an effective decision-making process. A shift from obsessed cost-efficient 

production focused on “savings” to an effective supply chain, focused on becoming a 

business “growth engine”, comprised the base of this work. With that in mind, the primary 

objective of this study is to identify the capacity of a traditional Efficient Supply Chain to 

adapt to an Efficient, Responsive and Agile Supply Chain. 

For decades supply chain researchers have published studies that identify the 

shortening of product life cycles and the management tools developed to offset its impact. It 

is a fact that supply uncertainties have reduced while demand uncertainties have increased in 

recent years. “Aligning Supply Chain Strategies with Demand Uncertainties” was elucidated 

by Lee Hau, in 2002, in his work published in the California Management Review. Lee Hau 

(2002) expands the framework already proposed by Fisher (1997) that approached the 

matching of supply chain strategies to the right level of demand uncertainties of the product, 

by including supply uncertainties. Another approach made by Lee Hau (2002), refers to the 

effect of the internet which, on the one hand, extended the conditions of control of 

information flow in the production chain but, on the other hand, brought a new complexity 

when it allowed consumers so many new possibilities of access to consumption products. It 

is precisely in this context of increased uncertainty in demand and its effect on Supply Chain 

that we will find this study. I would like to make a small digression to emphasize that between 

the years of 1990, 2000, 2010 and 2020 this so-called scenario of uncertainties has increased 

significantly. Although the publication by Zuboff, S. (2019) is not dedicated to the study of 

supply chain, but rather to profound social changes and some uncertainties, I consider it valid 

to quote it “We celebrate the networked world for the many ways in which it enriches our 

capabilities and prospects, but it has birthed whole new territories of anxiety, danger, and 

violence as the sense of a predictable future slips away. ”  
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From the seminal article presented by Michael Porter and published in 1980, 

“Competitive Strategy, Techniques for analyzing industries and competitors”, he states that 

“Many fail to make the distinction between operational effectiveness and strategy”. And, he 

warns, though both are “essential to superior performance”. Management tools associated 

with operational effectiveness have bumped strategy out of the management equation, and in 

the push for improvement, managers are moving “farther away from viable competitive 

positions”. Furthermore, Professor Porter identifies three generic strategies that may be used 

to reposition it with respect to its competitors: overall cost leadership, differentiation, and 

focus. 

With that the concepts of “cost leadership”, “customer centricity”, “differentiation” 

at strategic choice level and “Efficient Supply Chain”, “Responsive Supply Chain” and 

“Agile Supply Chain” at competitive priority level, all support and guide this work.  

In brief, Cost Leadership involves the ruthless pursuit of economy and efficiency in 

all business operations with the aim of providing the product or service to the buyer at the 

lowest possible price. Customer centricity, in Porter (1980), is quoted as “differentiation” 

where it involves developing one significant aspect of a product in order to set it apart from 

its competitors. One or more functions, such as brand image and identity, technology and 

features or customer service and dealer network, are developed to a high-quality level and 

the resultant added value perceived by the customer offsets the impact of the higher price. 

As a variation on the differentiation approach, the focused strategy involves targeting the 

product specifically towards the needs of a highly defined market segment. The company 

aims to provide an exhaustive service to a precisely identified buyer group, product line or 

geographic market. 

“Efficient Supply Chains are supply chains that utilize strategies aimed at creating 

the highest cost efficiencies in the supply chain; Responsive Supply Chains are 

supply chains that utilize strategies aimed at being responsive and flexible to the 

changing and diverse needs of customers; Agile Supply Chains are the supply chains 

that utilize strategies aimed at being responsive and flexible to customer needs, while 

the risks of supply shortages or disruptions are hedged by pooling inventory or other 

capacity resources” (Lee Hau, 2002, p.113).  

The literature review clearly identifies the changes on consumer habits, their impact 

on supply chain and the capacity tools to offset such impact. What is missing is a research 

about the capacity of a company and its Supply Chain to be Efficient, Responsive and Agile 

at the same time. Is it possible? Are there mandatory tradeoffs to assure it? 
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Identifying the challenges for the transition from an exclusive “Efficient Supply 

Chain” to a combined “Efficient, Responsive and Agile Supply Chain” will bring clarity to 

the structural and conceptual boundaries among these supply chain concepts and thus, benefit 

supply chain professionals, researchers and investors, increasing the chance of success in this 

transition when needed. 

“An initial definition of the research question, in at least broad terms, is important in 

building theory from case studies (Eisenhardt, K. M. (1989)).” Accordingly, for this work 

the research question is “Can an industrial organization be efficient, responsive and agile at 

the same time?” 

The mixed research methodology was then applied to the development of this project 

consisting of a qualitative approach followed by a quantitative approach. As proposed by 

Eisenhardt, KM (1989), “traditionally authors have developed theory by combining 

observations from previous literature, common sense and experience”, however this study 

presents a slightly more demanding structure because it combines an analysis of the responses 

of the interviews to the question of research to elaborate constructs using numerical scales 

already presented by other authors, to then in turn develop hypothesis tests that support the 

generation of results and discussion proposed in this work. 

With this objective, this research is organized as follows: abstract, introduction, 

literature review, methodology, results, discussion, conclusion, bibliography, and 

attachments. The literature review chapter broadens the research context in the environment 

of this project and presents the strength of the route chosen for the technical research to be 

carried out; the methodology chapter details how the data will be obtained, treated, analyzed 

and presented; the results chapter will present the outcomes of the research method; the 

discussion chapter will finally develop consistent checking on the research question, 

outcomes and develop arguments around it. Finally the conclusion chapter will present a 

succinct structure related to the research question e this research project and its final 

conclusion. 
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2 LITERATURE REVIEW 

 

In this section the literature reference is presented which guides the development of 

this research with regards to supply chain strategy and competitiveness, and research 

methodology including qualitative analysis of interviews and quantitative analysis of data.  

A framework for guidance on how to choose proper literature to be considered for 

this research was first conceived at the beginning of this work. The idea is mainly present at 

figure 1 below. 

 

Figure 1 – Framework of Literature Review 

 

Source: Author, (2020) 

After considering the Framework of literature review, the table below is the outcome 

of its evaluation when considering this research question.  

Table 1 schematically shows the material in the author's vision, in this literature 

review, which then guides the development of this work.  
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Table 1 - Chosen Literature on Supply Chain Strategy and competitiveness 

Author 
Year of 

publishing Cited Comment Quote 

Skinner, W. 1969 3208 

Manufacturing-missing link 
between manufacturing 
management and corporate 
strategy. 

"For many years these were the 
industrial engineers, now they are 
computer experts. As a result, top 
executives tend to avoid 
involvement in manufacturing 
policy making, manufacturing 
managers are ignorant of corporate 
strategy, and a function that could be 
a valuable asset and tool of corporate 
strategy becomes a liability instead." 
 

Wheel Wright, S. 
C. 

1984 1032 

Characteristics of competitive 
advantage in manufacturing firms 
are described, a general framework 
of relating such advantage to 
corporate, business and functional 
levels of strategy is given, and an 
approach for pursuing that potential 
is outlined. 

"Once the attitudes and competitive 
priorities are identified for a 
business, the task for manufacturing 
is to structure and manage itself in 
and a way to mesh with and reinforce 
that strategy. Manufacturing should 
be capable of helping the company 
do what it wants to do without 
wasting resources in lower priority 
pursuits." 

Ferdows, K., & 
De Meyer, A. 

1990 1554 

Aim to provide an explanation on 
how some manufacturers in 
comparison with their competitors 
have been able to defy that there is 
a way to avoid trading off one 
capability by another in 
manufacturing.  

"In certain cases not only can trade-
offs be avoided altogether, but in fact 
one capability would enhance 
another. They became cumulative. 
Moreover, when a capability is 
developed in this way, it is likely to 
be more lasting and less fragile than 
if it were developed at the expense of 
other capabilities." 

Voss, C. A. 1995 500 

This article will briefly review the 
history of manufacturing strategy, 
then it will review the field from 
several different perspectives. It 
will finally compare and evaluate 
these different perspectives and 
look for the linkages between them. 

"This article has proposed that three 
distinct, but related, paradigms of 
manufacturing strategy have 
emerged." 
(A) - "Competing through 
manufacturing;" (B) - "Strategic 
choice;" (C) - "Best practice;" 
We can conclude that all three 
paradigms of manufacturing strategy 
have their strengths and weaknesses 
and each partially overlaps the other. 
A company cannot ignore any of 
these completely, for it would risk 
losing its competitive strength in 
manufacturing. It is possible to 
propose a continuous loop. 

H.L. Lee, V. 
Padmanabhan, 
and S. Whang, 

1997 4348 
Rationalize and present the 
identified phenomena of what they 
called as the bullwhip effect 

"Distorted information from one end 
of a supply chain to the other can 
lead to tremendous inefficiencies: 
excessive inventory investment, 
poor customer service, lost revenues, 
misguided capacity plans, 
ineffective transportation, and 
missed production schedules". 

(continues on next page) 
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Table 1 - Chosen Literature on Supply Chain Strategy and competitiveness (continuation) 

Author 
Year of 

publishing 
Cited Comment Quote 

Fisher, M. 
L. 

1997 5097 

This article recognizes 
effects of technology in 
benefit of supply chains but 
on other hand the effect of 
this technology once it 
empowers consumers.  

"Never has so much technology and 
brainpower been applied to improving supply 
chain performance. Point-of-sale scanners 
allow companies to capture the customer’s 
voice." Electronic data interchange let’s all 
stages of the supply chain hear that voice and 
react to it by using flexible manufacturing, 
automated warehousing, and rapid logistics. 
And new concepts such as quick response, 
efficient consumer response, accurate 
response, mass customization, lean 
manufacturing, and agile manufacturing offer 
models for applying the new technology to 
improve performance. Nonetheless, the 
performance of many supply chains has never 
been worse. In some cases, costs have risen to 
unprecedented levels because of adversarial 
relations between supply chain partners as 
well as dysfunctional industry practices such 
as an overreliance on price promotions. One 
recent study of the U.S. food industry 
estimated that poor coordination among 
supply chain partners was wasting $30 billion 
annually." 

Weston, R. 
H. 

1998 18 

This paper describes the 
important role that software-
based integration 
infrastructures and 
integration structures can 
play respectively in 
supporting and organizing 
system behavior in a way 
that facilitates system 
extension and change. Also 
is described different types 
of reusable software 
components and their 
infrastructural needs. These 
components are likely to 
become common building 
blocks of next-generation 
agile manufacturing 
systems. 

"This paper has considered the nature of 
technological developments necessary to 
advance practice when developing complex 
systems comprising distributed software 
processes. Currently the timeframes involved 
in developing large-scale industrial and 
commercial software systems are orders of 
magnitude too long." 

"Already researchers and system developers 
have begun to advance methods and 
techniques to a point where larger-scale 
solutions can be handled better than before, at 
least in proof-of-concept form. Hence the 
challenge is to accelerate this trend and bring 
industry and commerce on board more 
widely." 

Van Hoek, 
R. I., 
Harrison, 
A., & 
Christopher, 
M. 

2001 700 
This paper presents an 
attempt to establish an audit 
of agility in the supply chain. 

"Agility is increasingly mentioned as one of 
the coming challenges to the international 
business world, given volatile markets and 
increasingly dynamic performance 
requirements. Existing literature, however, 
mainly presents agility as a general 
management or a strongly manufacturing 
biased concept, but does not explicitly relate 
the concept to the supply chain as a whole." 

 (continues on next page) 
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Table 1 - Chosen Literature on Supply Chain Strategy and competitiveness (continuation) 

Author 
Year of 

publishing 
Cited Comment Quote 

Agarwal, 
A., & 
Shankar, 
R. 

2002 20 

A framework is presented in 
this paper, which encapsulates 
the market sensitiveness, 
process integration, 
information driver and 
flexibility measures of supply 
chain performance. The paper 
explores the relationship 
among lead-time, cost, quality, 
and service level and the 
leanness and agility of a case 
supply chain in fast moving 
consumer goods business.  

"With the emergence of a business era that 
embraces change as one of its major 
characteristics, manufacturing success and 
survival are becoming more and more difficult 
to ensure. The emphasis is on adaptability to 
changes in the business environment and on 
addressing market and customer needs 
proactively. Changes in the business 
environment due to varying needs of the 
customers lead to uncertainty in the decision 
parameters. Flexibility is needed in the supply 
chain to counter the uncertainty in the decision 
parameters. A supply chain adapts the changes 
if it is flexible and agile in nature." 

Lee, H. 
L. 

2002 1688 

To present the “uncertainty 
framework.” This framework 
specifies the two key 
uncertainties faced by the 
product—demand and 
supply." 

"Demand and supply uncertainties can be used 
as a framework to devise the right supply chain 
strategy. Innovative products with 
unpredictable demand and an evolving supply 
process face a major challenge. Because of 
shorter and shorter product life cycles, the 
pressure for dynamically adjusting and adapting 
a company’s supply chain strategy is mounting. 
Using the Internet to develop agile supply 
chains with information sharing, coordination, 
and postponement has enabled companies such 
as Xilinx and Adaptec to compete successfully 
in their market places. The challenges are great, 
but so are the opportunities." 

Flynn, 
B. B., & 
Flynn, E. 
J. 

2004 440 

This research sets out to test 
some yet unanswered 
questions from the literature 
on cumulative capabilities, as 
well as addressing some of the 
shortcomings in prior research 
on cumulative capabilities.  

"The findings indicate substantial differences in 
patterns of cumulative capabilities between 
countries and limited evidence of industry 
differences. Cumulative capabilities were found 
to be related to plant performance, with no 
difference in this relationship by industry. 
Support for sequential progression of 
cumulative capabilities was not evident, leading 
to the notion that development of cumulative 
capabilities is a complex endeavor, affected by 
many interrelated contingencies, not limited to 
sequence of development. A sequence of 
strategic initiative development was proposed 
and tested, finding support for a common 
foundation of practices related to cumulative 
capabilities, with limited support for the 
relationship between specific strategic 
initiatives and higher-level cumulative 
capabilities." 

Skinner, 
W. 

2007 72 
Published in 2007, Skinner, 
W. emphasizes the evolution 
of "manufacturing strategy" 

"This essay has two stories to tell: first, as 
promised, the evolution of what is known as 
‘‘manufacturing strategy’’ and, also, the parallel 
story of the value of combining teaching and 
research through the Harvard Business School’s 
focus on teaching by the case method." 

(continues on next page) 
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Table 1 - Chosen Literature on Supply Chain Strategy and competitiveness (continuation) 

Author 
Year of 

publishing 
Cited Comment Quote 

Hult, G. T. 
M., Ketchen, 
D. J., & 
Arrfelt, M. 

2007 634 

This study uses a sample of 
201 firms to examine the 
influence of a culture of 
competitiveness and 
knowledge development on 
supply chain performance in 
varied market turbulence 
conditions. 

"We found that synergies exist between a 
culture of competitiveness and knowledge 
development: their interaction has a positive 
association with performance. In addition, 
based on behavioral and contingency theories, 
we found that market turbulence moderates 
these relationships, having a positive 
influence on the knowledge development–
performance link and a negative influence on 
the culture of competitiveness–performance 
link." 

Gunasekaran, 
A., Lai, K. 
H., & Cheng, 
T. E. 

2008 908 

.."Attempt has been made in 
this paper to analyze both 
"agile manufacturing (AM)" 
and "Supply chain 
management (SCM)" with 
the objective of developing 
a framework for "responsive 
supply chain (RSC)". 

"The proposed framework can be employed 
as a competitive strategy in networked 
economy in which customized 
products/services are produced with virtual 
organizations and exchanged using e-
commerce." 

Manuj, I., & 
Mentzer, J. 
T. 

2008 1108 

The purpose of this paper is 
to explore the phenomenon 
of risk management and risk 
management strategies in 
global supply chains. 

"Global supply chains are more risky than 
domestic supply chains due to numerous links 
interconnecting a wide network of firms. 
These links are prone to disruptions, 
bankruptcies, breakdowns, macroeconomic 
and political changes, and disasters leading to 
higher risks and making risk management 
difficult." 

Schroeder, 
R. G., Shah, 
R., & 
Xiaosong 
Peng, D. 

2011 93 

The purpose of this paper is 
to revisit sand cone theory, 
applying other statistical 
tools. Seems data "issues" 
were the reason for not 
being able to universalize 
the mentioned theory. 

"Despite its frequent use, the sand cone model 
has not been empirically tested for direct and 
indirect effects or for the sequence of effects. 
Most tests have used correlations or 
regression relationships that only establish 
positive relationships among dimensions, not 
the specific sand cone sequence. We conduct 
two new tests of the actual sequence of the 
sand cone theory using data from 189 
manufacturing plants." 
"We do not find universal support for the sand 
cone theory, since some plants in our data 
appear to be following the sand cone 
sequence, while others are not. Our empirical 
tests support other limited evidence in the 
literature that a contingency theory is needed 
rather than an outright rejection or acceptance 
of the sand cone model." 

(continues on next page) 
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Table 1 - Chosen Literature on Supply Chain Strategy and competitiveness (continuation) 

Author 
Year of 

publishing Cited Comment Quote 

Schoenherr, T., & 
Narasimhan, R. 

2012 56 

The paper assesses the relationship 
between production competence 
and responsiveness which comes at 
high interest in support of this 
research. 

"This paper revisits and extends the 
theory of production competence, 
which has received wide attention in 
the operations and production 
management literature. As such, 
considering the aspects of quality, 
delivery, flexibility, and cost, we 
develop two novel measures that 
assess the concept of production 
competence, which is 
conceptualized as the fit between 
production and operations 
management (POM) capabilities and 
production and operations 
management priorities." 
"Results consistently confirm the 
impact of the production competence 
measures on plant productivity 
improvement, and partially support 
the relationship to the improvement 
in plant responsiveness." 

Balaji, M., 
Velmurugan, V., 
& Subashree, C. 

2015 12 

This study deals with improving the 
flexibility levels of the supply chain 
of an organization by analyzing 
various agility criteria and 
calculating the agility index. This is 
a distinguished effort in creating 
agile supply chains using Total 
Agile Design Systems as an 
assessment tool. 

"Agility is the ability to detect the 
changes in the business 
environment, and respond swiftly by 
acquiring the appropriate skills. 
Strategic intent to become agile and 
leveraging the core competencies of 
the company towards achieving the 
competitive advantages are 
essential. Improvement in supply 
chain agility can be achieved with 
the improved coordination among 
the different levels of supply chain 
which is the greatest asset of any 
supply chain. It makes the supply 
chain more profitable and flexible. 
The negative impacts of the 
coordination can be eliminated by 
carefully implementing TADS. Also 
the levels of supply chain agility can 
be improved by around 20–25% on 
the whole, which can be made to 
perfection in the longer run." 

Tse, Y. K., 
Zhang, M., 
Akhtar, P., & 
MacBryde, J. 

2016 62 

To identify the antecedents of 
supply chain agility (SC agility) 
and how SC agility impacts on 
firm’s performance. 

" - Supply chain integration and 
external learning positively 
influenced SC agility. 
- Secondly, the results indicated that 
the firm's performance positively 
impacted SC agility. 
- Moreover, SC agility also fully 
mediated the effect of supply chain 
integration on firm´s performance 
and the effect of external learning on 
firm's performance. " 

(continues on next page) 
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Table 1 - Chosen Literature on Supply Chain Strategy and competitiveness (continuation) 

Author 
Year of 

publishing Cited Comment Quote 

Alfalla-Luque, 
R., Machuca, J. 
A., & Marin-
Garcia, J. A. 

2018 14 

"Lee (2004) posits that the Triple-
A (agility, adaptability and 
alignment) is essential for supply 
chain (SC) management to achieve 
a sustainable competitive 
advantage (CA). However, there is 
a lack of empirical research that 
analyzes the Triple-A SC and its 
impacts on CA. The objective of 
the present work is to address this 
omission and to provide empirical 
evidence on this topic. " 

"In relation to the individual effects, 
different CAs are achieved by each 
of the Triple-A variables. SC 
adaptability has been shown to have 
a significant positive relationship 
with all the dimensions of CA. SC 
alignment affects most of these 
dimensions, but SC agility only 
affects financial CA and flexibility 
CA. This research does, however, 
confirm the positive relationship for 
the joint effect of the Triple-A SC 
variables and CA. The effects are 
significant on all the CA measures 
except quality. Important 
implications can be drawn for 
managers by showing how SC levers 
can be set to improve performance 
indicators." 

Source: Author (2020) 

2.1 Strategy and Supply Chain Competitiveness - Managerial Perspective 

 

In the development of this project, the search for an understanding and concise 

answers, and factors for success for an industrial company to become viable in the journey 

of being “efficient, responsive and agile”, required structured access to a series of scientific 

research with material that adequately serves this purpose. During this journey, the claim for 

supply chain to occupy a strategic position in the company went through periods of greater 

and lesser prominence. It is also noted that the perception of an accelerated consumption, the 

exposure of the customer/consumer to more supply and in turn the increase in demand by 

this consumer, have already been noticed for decades even if it is always announced as a 

current phenomenon. 

One format that organizes this analysis for the purpose of this research is: as a factor 

that is external to the companies revealed in the increase in the intensity of the industry 

competitiveness that then represents the stimulus to the leadership of organizations to 

develop their strategic positioning, which could be focused on the leadership of cost (cost 

leadership), or on the leadership for customer service (customer centricity), or on the product 

differentiation of its products (agile). As per Porter, M. E. (1991), a successful firm is one 

with an attractive relative position. An attractive position is, of course, an outcome and not a 

cause. Competitive advantages can be divided into two basic types: lower cost than rivals, or 
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the ability to differentiate and command a premium price that exceeds the extra cost of doing 

so. Any superior performing firm has achieved one type of advantage, the other, or both 

(Porter, M. E.,1991).  

“Then the strategist can devise a plan of action that may include (1) positioning the 

company so that its capabilities provide the best defense against the competitive 

force; and/or (2) influencing the balance of the forces through strategic moves, 

thereby: improving the company's position; and/or (3) anticipating shifts in the 

factors underlying the forces and responding to them, with the hope of exploiting 

change by choosing a strategy appropriate for the new competitive balance before 

opponent recognize it. It shall consider each strategic approach in turn” (Porter, 1989, 

p.143).  

Thus, given the strategic choices, determined by the leadership of the organization, 

there is the competitive priority of the industry. In the context addressed here, the competitive 

priority of the industry will find sets of practices to be either efficient, and/or responsive 

and/or agile. The competitive intensity of industry and the competitive strategy are modelled 

as potential external and internal drivers respectively (Hallgren, M., & Olhager, J. (2009)). 

The response to competitive pressure may differ between firms; some may want to improve 

their lean capabilities whereas others may choose to improve their agility (Hallgreen, M., and 

Olhager, J. 2009) and others might decide to focus on customer centricity. 

Figure 2 below proposes to present the aforementioned incentive action and response 

of the external and internal factors between the market, company and supply chain. 

 
Figure 2 – External influences at Company Strategic Choice and Internal influences 

between Strategic Choice and Competitive Priority 

 

Source: Author, adapted from Gunasekaran, A., Reichhart, A., & Holweg, M. (2007). 
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From the seminal article presented by Michael Porter and published in 1980, 

“Competitive Strategy, Techniques for analyzing industries and competitors”, I highlight 

here what Porter defined as “The Structural Analysis of Industries”. In this chapter Porter 

emphasizes “The combined strength of the forces exerts pressure on the profitability of the 

industry”. Where the aforementioned forces are “Potential Entrants”, “Buyers”, “Suppliers”, 

“Substitutes” and “Industry Competitors”. Porter´s framework, 1980, is presented in an 

environment that experiences “hyper competition”. Porter´s publication explains “in many 

industries, he says companies are suffering from self-inflicted wounds” and continues on the 

path to “mutually destructive competition”. Many fail to make the distinction between 

operational effectiveness and strategy, he warns, though both are “essential to superior 

performance”. Management tools associated with operational effectiveness have bumped 

strategy out of the management equation, and in the push for improvement, managers are 

moving “farther away from viable competitive positions”. Furthermore, Professor Porter 

identifies three generic strategies that may be used to reposition it with respect to its 

competitors: overall cost leadership, differentiation, and focus. 

These strategies allow the company to outperform its competitors within the industry, 

but do not in themselves guarantee profitability in an inherently unprofitable environment. 

Cost Leadership - the most commonly adopted strategy, involves the ruthless pursuit 

of economy and efficiency in all business operations with the aim of providing the product 

service to the buyer at the lowest possible price. 

Differentiation -involves developing one significant aspect of a product in order to 

set it apart from its competitors. One or more functions, such as brand image and identity, 

technology and features or customer service and dealer network, is developed to a high-

quality level and the resultant added value perceived by the customer offsets the impact of 

higher price. 

Focus - the focus strategy may be viewed as a variation on the differentiation 

approach, in that it involves targeting the product specifically towards the needs of a highly 

defined market segment. The company aims to provide an exhaustive service to a precisely 

identified buyer group, product line or geographic market. 

It is worth noting that in this study, while respecting the definition of Porter for Focus, 

we then consider Customer Centricity. In this case, as it is an addition of focus on the 

customer, due to the focus given to the customer´s needs, aggregating value to the product 

sold through the service of the supplier company and added to the product itself. This is an 
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activity of relational gain, in which the supplier company aggregates value to the product 

through the associated service. 

In Hallgreen, M. and Olhager, J. (2009) e Roh, J., Hong, P., & Min, H. (2014) we 

then have recognition for global hypercompetition stimuli and an argument that presents the 

reference adopted in this study for the concepts that will define Lean, Agility and Responsive 

Supply Chain. 

Increased global competition forces manufacturing companies to take action, both in 

terms of operational performance as well as strategic positioning. Companies need to 

continuously improve their operations to remain competitive. There are many pressures that 

threaten manufacturing performance, such as global competition, advances in manufacturing 

technology, and advances in information technology, and the degree of competition is a key 

environmental variable. Competitive pressure is an incentive for lean production response 

through cost reductions, facilitating price competition to expand market share. In response to 

competitive pressure, world class firms strive to achieve agility. The pressure of intensified 

competition is an incentive for agility. Agility was viewed as a response to the ever-changing 

competition and success factors. Turbulent environments influence the adoption of agile 

manufacturing. Thus, both lean and agile manufacturing can be seen as responses to the 

increased competitive intensity of the industry (Hallgreen, M. and Olhager, J. 2009).  

 Roh, J., Hong, P., & Min, H. (2014), in an era of worldwide economic downturn, a 

global supply chain is fraught with greater demand uncertainty, higher risk, and increasing 

competitive intensity. As such, the success of global manufacturing activities often hinges 

on a manufacturing firm´s flexibility in terms of its ability to adapt its supply chain to 

dynamic changes in customer needs and preferences. Since such flexibility can be enhanced 

by increased access to real-time customer information throughout the supply chain, many 

leading-edge manufacturing firms have attempted to enrich their customer information 

sources and share real-time customer information with their supply chain partners. Thus the 

main principle of Supply Chain Management (SCM) is that firms must become more 

customer-centric, information intensive and flexible. With that, the main objective of a 

responsive supply chain is: 

(1) - to improve agility in order to enhance responsiveness to customer 

demands, in other words, the responsive supply chain aims at providing customers 

with the right product at the right time in the right place by utilizing point-of-sales 

information; 
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(2) - to increase flexibility in order to respond to changing customer 

demands by streamlining and centralizing the supply chain planning processes 

including new product development and market expansion; 

(3) - to reduce risk by removing the potential sources of supply chain 

bottlenecks and disruptions. 

Going deeper in the Supply Chain universe, the uncertainty between demand and 

supply is a relevant source of competitive advantage. The higher the uncertainty, the higher 

the production costs will be. This is due to poor asset utilization and low customer service 

levels, resulting from lack of sales demand. 

Over the last decades, a complementary approach has been taken for reducing supply 

uncertainty and demand uncertainty. They were not part of the same strategy all the time, as 

seen in the recent “End to End” supply chain approach. There was a shift in the source of the 

supply side uncertainty observed in the early 80s and before, mostly due to the lack of 

reliability; to a demand side uncertainty after the 90s, due to significant change in distribution 

channels; and consumer behavior. In 1969 and 1974, Wickham Skinner in “Manufacturing - 

missing link in corporate strategy” and “The focused factory - New approach to managing 

manufacturing”, both published in the Harvard Business Review, saw the United States 

productivity crisis as a problem of "how to compete". Wickham Skinner highlights the lost 

link between corporate strategy and manufacture and suggests an entirely different approach; 

one far better adapted to that era of more products, shorter runs, vastly accelerated product 

changes, and increased market competition. Wickham also writes that a Manufacturing Plant 

is likely to be non-competitive because its policies are not focused on the one key 

manufacturing, essential to successfully compete in its industry. 

In 1985, Wheelwright published “Competing through manufacturing”, where he 

approached the intensified competition manufacturing companies were facing in the United 

States. He states that “the secret weapon” to successful competition is based on overall 

manufacturing capability and not on better product design, market ingenuity, or financial 

strength. For the purpose of this study, it would be relevant to mention three milestones which 

took place between the 80s and 90s and have had great influence on Supply Chain practices 

in the subsequent decades. The first is the Wal-Mart ways of work, which went further and 

deeper when it came to integrating suppliers to customers through information systems, 

focusing on the best replenishment system according to consumer demand and not to the 

manufacturing production system anymore. The second is the Japanese companies 

competing with automobile companies, initially in the US market, and after, globally, 
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producing very  reliable cars at lower production cost based on highly effective production 

systems; and the third milestone is the internet which, at the time, envisioned the influence 

on connecting supply to customer, influencing the costs of inventory, transport, production, 

and the distribution channels. 

In 1990, Ferdows and De Meyer published “Lasting improvements in manufacturing 

performance: in search of a new theory” where they argue on the question: Is there a way to 

avoid trading off one capability for another in manufacturing? The authors propose a new 

theory named “The Sand Cone Model” which suggests that in certain conditions capabilities 

can be sequential and cumulative. The relevant finding and proposition on this seminal work 

is that some manufacturers seem to have been able to defy the trade-off theory when 

compared to their competitors. These competitors have better quality, are more dependable, 

respond faster to changing markets and in spite of all that, achieve lower costs. The authors 

state that “Most of the traditional managerial approaches for improving manufacturing 

performance are based on the trade-off theory. We are suggesting the trade-off theory does 

not apply in all cases. Rather, certain approaches change the trade-off relationship into a 

cumulative one - i.e., one capability is built upon another, not in its place. Moreover, we are 

suggesting that under these conditions, every layer of capability requires continuous 

attention; one never leaves the necessity of investing in the “basics” of production. In fact, 

the higher and fancier the capability sought, the more enhancement from the bottom layer of 

capability up is required”. 

Schmenner and Swink (1997) published in the Journal of Operations Management 

the article “On theory in operations management" where they mention the grand debate that 

pits “trade-offs versus cumulative capabilities”. These two laws are not competing rivals; 

instead they are complements that are subsumed by a broader theory, “the Theory of 

Performance Frontiers”. 

The trade-off theory is a deductive law indeed. It is almost axiomatic. The cumulative 

capabilities theory, on the other hand, is empirical and probabilistic, says Schmenner, 1997. 

When comparing these two theories, the following characteristics can be highlighted: 

 - Trade-Offs theory - Over time, plants that focus their resources on achieving 

excellence in a few selected performance dimensions will, in those aspects of performance, 

necessarily outperform plants that pursue excellence in many dimensions of performance; 

 - Sand Cone Theory - Ferdows and DeMeyer (1990) in view of a better 

performance, improvements in different dimensions are most effective if they are pursued in 

a certain sequence, layered one upon another just as cones of sand; “trajectories” of 
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improvement are regarded as easier and more effective than others. Quality is seen to be a 

precursor to cost reduction, process dependability a precursor to flexibility, and so on; 

Finally, Schmenner and Swink (1997) will suggest unifying Trade-Off and Sand Cone 

theories, over the fact that the law of trade-offs is reflected in comparisons across plants at a 

given point in time, whereas the law of cumulative capabilities is reflected in improvement 

within individual plants over time. The two laws are not in conflict or subsuming both 

theories. The resulting arguments of the author support then The Theory of Performance 

Frontier. The frontiers are formed by choices in plant design and investment, as well as by 

choices in plant operation. The structural side is the asset frontier and the infrastructural side 

is the operating frontier. 

Going into the 2000s, Lee Hau published in 2002, “Aligning Supply Chain Strategies 

with Product Uncertainties” where there is more of an End to End approach once it considers 

the supply and demand sides and the strategies that could reduce uncertainties among them. 

This research will use Lee Hau definitions of Efficient Supply Chain, Responsive Supply 

Chain and Agile Supply Chain as well its uncertainty framework. When developing the mix 

research approach combining outcomes from a qualitative work and a quantitative study, the 

following aspects were considered: 

 - Efficient Supply Chains – these are supply chains that utilize strategies aimed at 

creating the highest cost efficiencies in the supply chain. For such efficiencies to be achieved, 

non-value added activities should be eliminated, scale economies should be pursued, 

optimization techniques should be deployed to get the best capacity utilization in production 

and distribution, in information linkages should be established to ensure the most efficient, 

accurate, and cost-effective transmit of information across the supply chain (Lee Hau, 2002); 

- Responsive Supply Chains – these are supply chains that utilize strategies aimed 

at being responsive and flexible to the changing and diverse needs of customers. To be 

responsive, companies use build-to-order and mass customization processes as a means to 

meet the specific requirements of customers. The customization processes are designed to be 

flexible. Order accuracy is the key to the success of mass customization (Lee Hau, 2002); 

- Agile Supply Chains – these are the supply chains that utilize strategies aimed at 

being responsive and flexible to customer needs, while the risks of supply shortages or 

disruptions are hedged by pooling inventory or other capacity resources. These supply chains 

essentially have strategies in place that combine the strengths of “hedged” and “responsive” 

supply chains. They are agile because they have the capability to be responsive to the 
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changing, diverse, and unpredictable demands of customers on the front end, while 

minimizing the back-end risks of supply disruptions (Lee Hau, 2002); 

Different improvement programs cultivate different capabilities over time, but 

managers have tended to view such programs as solutions to specific problems rather than as 

stepping-stones in an intended direction (Hayes and Pisano, 1994). 

Yet, in 2017, "Effects of supply chain agility on profitability" was published at 

Business process Management Journal where the authors Reza Abdoli Bidhandi and Changiz 

Valmohammadi had the purpose to identify factors affecting agile supply chain and evaluate 

the effect of these factors on profitability. To that end, after reviewing the theoretical 

foundations of this field, the authors identified the factors affecting supply chain agility. 

 

2.2 Supply Chain Efficiency, Responsiveness and Agility - Numeric Scales 

 

Numerical scales regarding the concepts adopted for efficiency, responsiveness and 

agility were considered essential in the development of this research, as they support the 

development of the quantitative stage of this work. 

The figure 3 below presented by Hallgreen et al. (2009) presents its research model 

of the constructs related to competitive intensity of industry, competitive strategy, operations 

characteristics, operational performance. 

 

Figure 3 - Competitive intensity of industry, competitive strategy, operations characteristics 

and operational performance  

 

 

 

Source: Hallgreen et al. (2009) 

 

Yet, the figure 4 below presented by Roh et al. (2014) presents their research model of the 

constructs related to Supply Chain Strategy and its role in business performance. 
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Figure 4 - External Environments, Corporate Strategy, Supply Chain Strategy, Supply Chain 

Practices and Business Performance 

 

Source: Roh et al. (2014) 

 

Both studies offer constructs and numeric scales that supported the development of 

this research project. Considering that “constructs are conceptual abstractions of phenomena 

that cannot be directly observed” (MacCorquodale & Meehl, 1948; Suddaby, 2010) and that 

constructs are not reducible to specific observations but, rather, are abstract statements of 

categories of observations (Priem & Butler, 2001; Suddaby, 2010). 

The literature review has provided perfect insights to justify a lot of incentives and 

challenges organizations playing on the local and global arena are facing. Moreover, it has 

shed light on the definition of efficient supply chains, responsive supply chains and agile 

supply chains. From those, the identified gap is related to the capacity of an organization to 

be efficient, responsive and agile at same time, supporting a shift from a cost saving supply 

chain to a growth engine supply chain. 

Externally, competitive intensity of industry is then influencing a company's strategic 

choice which will reflect on the organization's competitive priority. This simplification 

became exciting phenomena to be studied, shaping the proposal to be checked along with 

qualitative research, and directing influencing the construct to be developed and explored. 

The notion of strategic choice recognizes that organizations may address competition 

differently based on the strategic orientation of management (Hallgreen, M., and Olhager, J. 

2009). 

As a result of this analysis and the study of the literature, and also considering the 

numeric scales presented in the HPM codebook round 4, the constructs that would then serve 

the quantitative analysis of this research were elaborated.  

The image below demonstrates this elaboration of the construct.  
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Figure 5 – Proposed Constructs on Strategic Choice and Competitive Priority of Industry 

 

Source: Author, (2020) 
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3 METHODOLOGY 

 

This section presents the methodology used to carry out this research and the choice 

of the mixed method is justified, thus including a qualitative stage, followed by a quantitative 

stage. The chapter is organized into the following topics: Research approach, Qualitative 

approach and Quantitative approach. The "Research Approach" presents the work scheme, 

whose objective is to organize and expose the tools and boundaries adopted in this research. 

The “Literature Review” explores how the scientific articles supporting this work were 

researched and chosen. The development of the interview script adopted, the choice of 

professionals to support the interview, as well as the organization of the material produced 

in these interviews are presented in the “Qualitative Approach”. The “Quantitative 

Approach” presents the development of the constructs, that were later verified through the 

Confirmatory Factor Analysis (CFA), as well as the structuring of the results. 

Simple framework is developed to serve and guide the literature review choice in 

benefit of this research proposal. Figure 6 below reveals this developed framework. 

 

Figure 6 – Research Framework 

 
Source: Author, (2020) 
 

3.1 Research approach 

The mixed research approach has been chosen to support the development of this 

study. A qualitative approach followed by a quantitative approach aimed to support the 

development of the CFA and the constructs, thus providing support for a valuable discussion 

regarding the announced research question; “can an industrial organization be efficient, 
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responsive and agile at the same time?” The diagram below is a simplified representation of 

the development of this work. 

 

Figure 7 - Schematic representation of mixed research approach 
 

 

Source: Author, (2020) 
 

3.2 Qualitative approach 

 
The qualitative approach of this study considers the development and application of 

an interview questionnaire, presented in Annex A which, when applied, intends to awaken 

the interviewee to the context present in his operations thus preparing him for the research 

question. In this way, the research questionnaire was structured from ten (10) topics, where 

each topic is approached through one or more questions. The topics and the research question 

are presented in table 2 below. The questions were elaborated from a relevant literature 

analysis that can also be verified in table 3. 
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Table 2 - The ten (10) topics at the applied interview 

TOPIC 
Number Topic 

Question 
Number Question 

1 

- Supply Chain – 
Uncertainty on 
product demand and 
supply; 

1.1 
o How would you balance uncertainty of product demand and 
supply? 

1.2 
o Considering the uncertainty on product demand, what is it 
about? 

1.3 
o How do you differentiate product demand uncertainty among 
different skus? 

1.4 

o Are there any products in the portfolio with higher predictable 
demand? And lower predictable demand? What would explain 
this predictability? 

1.5 

o What source of disruptions would you recognize in your 
operations? How does your organization recognize and manage 
risks of disruption related to external factors such as: supplier 
disruption, weather impacts, border issues related to political 
situation? 

2 
- Supply chain 
strategies on product 
sourcing; 

2.1 
o How are functional and innovative products managed to deal 
with demand uncertainty? 

2.2 

o The bullwhip effect is recognized as the amplification of order 
variability as it goes upstream along a supply chain. As a result, 
even though the original product demand is stable, many parts of 
the supply chain would still face highly unpredictable demand. 
Do you recognize it? 

2.3 
o What strategies do you have in place to reduce this effect along 
all supply chains? 

2.4 

o What level of information sharing and collaborative 
replenishments up and down the supply chain do you manage to 
have? 

2.5 
o Is supply chain segmentation applied to your organization? If 
so, how does it work? 

3 
- Supply Chain on 
product margins – 
general comments; 

3.1 

o In contrast to functional products that tend to have lower profit 
margins, and lower cost of obsolescence, innovative products 
tend to have higher profit margins, and higher cost of 
obsolescence. Would you confirm that? 

3.2 
o What strategy do you use to capture conversion cost on different 
products? 

4 

- Strategic Sourcing - 
global suppliers 
versus local 
suppliers; 

4.1 
o Concerning global operations, how do you rationalize, global 
versus local suppliers? 

4.2 

o Considering global procurement and sales, different currencies 
involved in the business and the various exchange rates, how 
would you fix the raw material cost and sales collection risk to 
assure a smooth supply chain in demand and delivery process? 

5 
- Innovation and 
supply uncertainty 
strategies; 5.1 

o For new product development, what could be considered to 
reduce uncertainty supply strategy to manage risks of supplier 
failure? 

6 - Level of service; 

6.1 
o How does the company manage tradeoff between level of 
service, plant efficiency and inventory level? 

6.2 
o To what extent information technology would be considered to 
support this tradeoff? 

6.3 
o How has information technology been evolved in your 
company over the last decades? 

   (continues on next page) 
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Table 2 - The ten (10) topics at the applied interview 

TOPIC 
Number Topic 

Question 
Number Question 

7 
- Asset utilization and plant 
Capacity; 

7.1 
o How is capacity managed on a Global perspective 
considering short and long term? 

7.2 o What should be the trigger for new investments? 

7.3 
o Concerning time basis, what defines short and long-
term investments? 

8 
- Productivity – Flexibility 
versus efficiency; 

8.1 
o Are there KPIs and targets that set clear rules and 
limits between flexibility and efficiency? 

8.2 

o To what extent is the number of SKUs considered 
key elements that supports lowering or increasing 
complexity and also potentially reducing efficiency? 

9 - Localization; 

9.1 
o What should be the driver to defining plant 
location? 

9.2 

o Which topics is this determining factor more related 
to: consumer market, supplier proximity, regulatory 
elements? 

9.3 
o From the global operations‟ perspective, how 
would those elements drive final decisions? 

10 
- Research question; Gade, 
Alexandre (2019) 10.1 

o Do you believe that an organization can be efficient, 
responsive and agile at the same time? 

Source: Author (2020) 

As already mentioned, table 3 will bring light reference academic material which 

presents key internal or external influencers to the ability of a company to be or efficient, or 

responsive or agile or even any combination of those at the same time. Mentioned internal or 

external influencers here are relatively to any studied supply chain organization. 

Table 3 - Literature review in support of interview questions elaborated and applied 

Question Author Reference Content 

1. Supply Chain – Uncertainty on product demand and supply; 

1.1 How would you balance 
uncertainty of product demand 
and supply? 

(Lee Hau, 
2002) 

Demand uncertainty is linked to the predictability of the 
demand for the product. 

1.2 Considering the uncertainty 
on product demand, what is it 
about? 

(Lee Hau, 
2002) 

Demand uncertainty is linked to the predictability of the 
demand for the product. 

1.3 How do you differentiate 
product demand uncertainty 
among different skus? 

Fisher, M. 
L. (1997). 

Functional products include the staples that people buy in a 
wide range of retail outlets, such as grocery stores and gas 
stations. Because such products satisfy basic needs, which 
don’t change much over time, they have stable, predictable 
demand and long life cycles. But their stability invites 
competition, which often leads to low profit margins. 

Although innovation can enable a company to achieve 
higher profit margins, the very newness of innovative 
products makes demand for them unpredictable. 

(continues on next page) 
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Table 3 - Literature review in support of interview questions elaborated and applied (continuation) 

Question Author Reference Content 
1.4 Are there any products in the 
portfolio with higher predictable 
demand? And lower predictable 
demand? What would explain 
this predictability? 

(Lee Hau, 2002) 
Demand uncertainty is linked to the predictability 
of the demand for the product. 

1.5 What source of disruptions 
would you recognize in your 
operations? How does your 
organization recognize and 
manage risks of disruption 
related to external factors such 
as: supplier disruption, weather 
impacts, border issues related to 
political situation? 

Tse, Y. K., Zhang, M., 
Akhtar, P., & 

MacBryde, J. (2016) 

Disruption can cascade down a supply chain, and 
downstream firms may eventually shut down their 
production lines temporarily owing to a lack of 
critical material or break in the information flow. 
For example, the Japan earthquake and tsunami in 
2011 seriously affected the global market for 
semiconductors (Kim and Jim, 2011), since Japan is 
a vital supplier of parts for a wide range of 
equipment Tse, Y. K., Zhang, M., Akhtar, P., & 
MacBryde, J. (2016). 

2. Supply chain strategies on product sourcing; 

2.1 How are functional and 
innovative products managed to 
deal with demand uncertainty? 

(Lee Hau, 2002) 

Functional products are ones that have long product 
life cycles and therefore stable demand, while 
innovative products are products that have short life 
cycles with high innovation and fashion contents—
and which, as a result, have highly unpredictable 
demand (Lee Hau, 2002). 

2.2 The bullwhip effect is 
recognized as the amplification 
of order variability as it goes 
upstream along a supply chain. 
As a result, even though the 
original product demand is 
stable, many parts of the supply 
chain would still face highly 
unpredictable demand. Do you 
recognize it? 

H.L. Lee, V. 
Padmanabhan, and S. 
Whang,(Spring 1997) 

This is the well-known “bullwhip effect,” which is 
an amplification of order variability as one goes 
upstream along a supply chain. 

2.3 What strategies do you have 
in place to reduce this effect 
along all supply chain? 

H.L. Lee, V. 
Padmanabhan, and S. 
Whang,(Spring 1997) 

Understanding the causes of the bullwhip effect can 
help managers find strategies to mitigate it. Indeed, 
many companies have begun to implement 
innovative programs that partially address the 
effect. Next we examine how companies tackle each 
of the four causes. We categorize the various 
initiatives and other possible remedies based on the 
underlying coordination mechanism, namely, 
information sharing, channel alignment, and 
operational efficiency. With information sharing, 
demand information at a downstream site is 
transmitted upstream in a timely fashion. Channel 
alignment is the coordination of pricing, 
transportation, inventory planning, and ownership 
between the upstream and downstream sites in a 
supply chain. Operational efficiency refers to 
activities that improve performance, such as 
reduced costs and lead time. We use this topology 
to discuss ways to control the bullwhip effect. 

(continues on next page) 
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Table 3 - Literature review in support of interview questions elaborated and applied (continuation) 

Question Author Reference Content 
2.4 What level of information 
sharing and collaborative 
replenishments up and down 
the supply chain do you 
manage to have? 

Agarwal, A., 
& Shankar, 
R. (2002) 

The market sensitivity of a supply chain is affected by 
level of collaboration among trading partners, and its 
ability of using IT tools. Collaboration improves trust 

among trading partners, which motivates them to share 
business information and to work on the same data. 

2.5 Is supply chain 
segmentation applied to your 
organization? If so, how does it 
work? 

-  -  

3. Supply Chain on product margins – general comments; 

3.1 In contrast to functional 
products that tend to have 
lower profit margins, and 

lower cost of obsolescence, 
innovative products tend to 

have higher profit margins, and 
higher cost of obsolescence. 

Would you confirm that? 

Fisher, M. L. 
(1997). What 

is the right 
supply chain 

for your 
product?. 
Harvard 
business 

review, 75, 
105-117. 

Functional products satisfy basic needs, which don't 
change much over time; they have stable, predictable 
demand and long life cycles. But their stability invites 
competition, which leads to low profit margins. 
To avoid low margins, many companies introduce 
innovations to give customers and additional reason to 
buy their offerings. 
Although innovation can enable a company to achieve 
higher profit margins, the very newness of innovative 
products makes demand for them unpredictable. 

3.2 What strategy do you use 
to capture conversion cost on 

different products? 
NA NA 

4. Strategic Sourcing - global suppliers versus local suppliers; 

4.1 Concerning global 
operations, how do you 
rationalize, global versus local 
suppliers? 

Manuj, I., & 
Mentzer, J. 
T. (2008) 

Global supply chains are a source of competitive 
advantage. Global configurations of firms provide 
access to cheap labor and raw materials, better financing 
opportunities, larger product markets, arbitrage 
opportunities, and additional inducements offered by 
host governments to attract foreign capital. 

4.2 Considering global 
procurement and sales, 
different currencies involved in 
the business and the various 
exchange rates, how would you 
fix the raw material cost and 
sales collection risk to assure a 
smooth supply chain in 
demand and delivery process? 

NA NA 

5. Innovation and supply uncertainty strategies; 
5.1 For new product 
development, what could be 
considered to reduce 
uncertainty supply strategy to 
manage risks of supplier 
failure? 

Fisher, M. L. 
(1997) 

Although innovation can enable a company to achieve 
higher profit margins, the very newness of innovative 
products makes demand for them unpredictable. 

 

  

                                                                                                                              (continues on next page) 
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Table 3 - Literature review in support of interview questions elaborated and applied (continuation) 

Question Author Reference Content 

6. Level of service; 

 

Gunasekaran
, A., Lai, K. 
H., & Cheng, 
T. E. (2008) 

The responsive Supply Chain (RSC) addresses new ways 
of running companies to meet these challenges. RSC 
represents a global industrial paradigm for manufacturing 
in the twenty-first century. In a changing and competitive 
environment, there is a need to develop cost effective 
solutions to organizations and facilities that are highly 
flexible and responsive to changing market/customer 
requirements. 

6.1 How does the company 
manage tradeoff between level of 

service, plant efficiency and 
inventory level? 

 

Schroeder, 
R. G., Shah, 
R., & 
Xiaosong 
Peng, D. 
(2011) 

Whether firms improve manufacturing performance in a 
cumulative manner or trade one measure against another is 
not clear. The two polar end approaches to manufacturing 
performance are popularly referred to as the cumulative 
capability and the trade-off theory respectively. Existing 
literature shows mixed results in assessing the extent and 
nature of trade-offs or cumulative capabilities in 
operations. While some papers have supported cumulative 
capabilities, others have supported the trade-off theory 
(Corbett and Van Wassenhove 1993, Noble 1995, Boyer 
and Lewis 2002). Still other papers have concluded that 
trade-offs depend on factors such as distance from the 
efficient frontier, country and industry (Clark 1996, 
Schmenner and Swink 1998, Flynn and Flynn 2004). 

 

Gunasekaran
, A., Lai, K. 
H., & Cheng, 
T. E. (2008). 

An RSC can be defined as, "A network of firms that is 
capable of creating wealth to its stakeholders in a 
competitive environment by reacting quickly and cost 
effectively to changing market requirements" 

 
Van Hoek, 
R. I., 
Harrison, A., 
& 
Christopher, 
M. (2001) 

Economic trade-offs based on physical assets, labor, 
capital and land are most relevant in the functional, lean, 
environment that is focused on eliminating waste in 
operational processes. Trade-offs based on time, 
information and knowledge 

 
are more relevant in the innovative, agile, environment. 
Recall that leveraging information and knowledge is one 
of the primary dimensions of the agility concept. 

6.2 To what extent information 
technology would be considered 
to support this tradeoff? 

Weston, R. 
H. (1998) 

Software-based integration infrastructures and integration 
structures can play respectively in supporting and 
organizing system behavior in a way that facilitates system 
extension and change. Such a software-based system is 
likely to become a common building block of Agile 
Manufacturing. 

Gunasekaran
, A., Lai, K. 
H., & Cheng, 
T. E. (2008) 

A Data Management Framework (DMF) has been defined 
as the ability of an enterprise to manage distributed data, 
information, and knowledge as the decisive enabler for 
core enterprise business processes. The purpose of a DMF 
is to provide a seamless enterprise data management 
solution in support of an RSC.  

Alfalla-
Luque, R., 
Machuca, J. 
A., & Marin-
Garcia, J. A. 
(2018) 

For Ketchen and Hult (2007), an adaptable SC relies on 
information systems to identify shifts in the market, and 
then take appropriate actions (e.g., moving facilities, 
changing suppliers, and outsourcing). 

(continues on next page) 
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Table 3 - Literature review in support of interview questions elaborated and applied (continuation) 

Question Author Reference Content 

6.3 How has information 
technology been evolved in your 
company over the last decades? 

Gunasekaran, 
A., Lai, K. 

H., & Cheng, 
T. E. (2008) 

Future operations in manufacturing organizations will 
require the integration of IS through scattered 
manufacturing plants. The utilization of technologies such 
as the internet will bring together applications related to 
resource planning (MRP, ERP and cost-accounting 
systems), manufacturing execution (factory-level 
coordinating and tracking systems) and distributed control 
(floor devices and process control systems)  

7. Asset utilization and plant Capacity; 

7.1 How is capacity managed 
from a Global perspective 

considering short and long term? 

Skinner, W. 
(2007) 

Focus all manufacturing policies toward a strategic 
company objective because a factory cannot excel on every 
success criterion (skinner, 2006) 

7.2 What should be the trigger 
for new investments? 

NA NA 

7.3 Concerning time basis, what 
defines short and long-term 

investments? 
NA NA 

8. Productivity – Flexibility versus efficiency; 

8.1 Are there KPIs and targets 
that set clear rules and limits 
between flexibility and 
efficiency? 

Alfalla-
Luque, R., 
Machuca, J. 
A., & Marin-
Garcia, J. A. 
(2018) 

Competitive advantage (CA) is considered to be a 
capability developed from a company's attributes and 
resources that allows the firm to achieve a higher level of 
performance than the competition (Hayes and 
Wheelwright, 1984). In a new context of high SC 
competition, Lee (2004) made a major statement that 
contrasted with current knowledge on the matter: “Ceteris 
paribus, companies whose supply chains became more 
efficient and cost-effective did not gain a sustainable 
advantage over their rivals'. He asserted that “only supply 
chains that are agile, adaptable, and aligned provide 
companies with sustainable competitive advantage”  

(Ferdows 
and 
DeMeyer, 
1990; Noble, 
1995; Flynn 
et al., 2001) 

Greater experience with quality management, the 
foundation for cumulative capabilities (Ferdows and 
DeMeyer, 1990; Noble, 1995; Flynn et al., 2001), should 
make cumulative capabilities easier to achieve. Patterns of 
cumulative capabilities may also be related to industry 
maturity. Cumulative capabilities may be essential for 
success in mature industries, where there is no unique low 
cost position (Hill, 1988). 

8.2 To what extent is the number 
of SKUs considered a key 
element that supports lowering 
or increasing complexity and 
also potentially reducing 
efficiency? 

Gunasekaran, 
A., Lai, K. 
H., & Cheng, 
T. E. (2008) 

The level of complexity in terms of brands, products, 
structures, and management processes can significantly 
hinder agility in individual organizations. 

9. Localization; 

9.1 What should be the driver to 
defining plant location? 

NA NA 

  

(continues on next page) 
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Table 3 - Literature review in support of interview questions elaborated and applied (continuation) 

Question Author Reference Content 

9.2 Which topics is this 
determining factor more related 
to: consumer market, supplier 
proximity, regulatory elements? 

Manuj, I., & 
Mentzer, J. 
T. (2008) 

Global supply chains are more risky than domestic supply 
chains due to numerous links interconnecting a wide 
network of firms. These links are prone to disruptions, 
bankruptcies, breakdowns, macroeconomic and political 
changes, and disasters leading to higher risks and making 
risk management difficult. 

Thus, risk in a global supply chain context is defined as the 
distribution of performance outcomes of interest expressed 
in terms of losses, probability, speed of event, speed of 
losses, the time for detection of the events, and frequency. 
The distribution of outcomes results from risk events. If 
there were no risk events, the exact outcome rather than a 
distribution would be known a priori. 

The risk events most salient to the global supply chain 
managers interviewed were currency, transit time 
variability, forecasts, quality, safety, business disruption, 
survival, inventory (and tools) ownership, culture, 
dependency and opportunism, oil price fluctuation, and risk 
events affecting suppliers and customers. 

9.3 From the global operations‟ 
perspective, how would those 
elements drive final decisions? 

NA NA 

Source: Author, (2020) 

Also, and specifically dedicated to the research question, the table 4 is presented 

considering the literature reviewed.  

 

Table 4 - The theoretical basis for the research question 

Question Author Reference Content 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Alfalla-Luque, R., 
Machuca, J. A., & 

Marin-Garcia, J. A. 
(2018) 

Competitive advantage (CA) is considered to be a capability 
developed from a company's attributes and resources that allows the 
firm to achieve a higher level of performance than the competition 
(Hayes and Wheelwright, 1984). In a new context of high SC 
competition, Lee (2004) made a major statement that contrasted with 
current knowledge on the matter: “Ceteris paribus, companies whose 
supply chains became more efficient and cost-effective did not gain 
a sustainable advantage over their rivals'. He asserted that “only 
supply chains that are agile, adaptable, and aligned provide 
companies with sustainable competitive advantage”  

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Alfalla-Luque, R., 
Machuca, J. A., & 

Marin-Garcia, J. A. 
(2018) 

Agility is the ability to detect the changes in the business 
environment, and respond swiftly by acquiring the appropriate skills. 
Strategic intent to become agile and leveraging the core competencies 
of the company towards achieving the competitive advantages are 
essential. Improvement in supply chain agility can be achieved with 
the improved coordination among the different levels of supply chain 
which is the greatest asset of any supply chain. It makes the supply 
chain more profitable and flexible. the negative impacts of the 
coordination can be eliminated by carefully implementing TADs. 

(continues on next page) 
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Table 4 - The theoretical basis for the research question (continuation) 

Question Author Reference Content 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Alfalla-Luque, R., 
Machuca, J. A., & 

Marin-Garcia, J. A. 
(2018) 

Agility first emerged as a business concept as part of agile and 
flexible manufacturing systems (Christopher, 2000). The concept 
was later extended to a wider business context: 
organizational/enterprise agility (Sherehiy et al., 2007) and SC agility 
(Christopher and Towill, 2001; Li et al., 2008). Consequently, SC 
agility is a relatively new construct (Braunscheidel and Suresh, 2009) 
but has already been recognized as one of SCM's most important 
capabilities (Christopher and Towill, 2001; Agarwal et al., 2007; 
Gligor, 2016). Ganguly et al. (2009) point out that agility is a major 
driving force for business and absolutely essential for a firm to be 
able to survive and thrive in unsettled markets. In today's constantly 
changing environment, SC agility is identified as a key element of 
competitiveness (Li et al., 2008) that enables a superior position to 
be gained by responding in a timely and effective way to market 
volatility and other uncertainties (Power et al., 2001; Swafford et al., 
2006; Gligor and Holcomb, 2014). 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Balaji, M., 
Velmurugan, V., & 

Subashree, C. 
(2015). 

The difference between supply chain management and supply chain 
agility is the extent of responsive capability that the organization 
processes. Key to the success of an agile supply chain is the speed 
and flexibility with which these activities can be accomplished and 
the realization that customer needs and customer satisfaction are the 
very reasons for business. 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Balaji, M., 
Velmurugan, V., & 

Subashree, C. 
(2015). 

"Zhang and Sharin (2000) have said that understanding and 
responding to changes, and taking advantage of changes though 
strategic utilization of managerial and manufacturing methods and 
tools, are some of the pivotal concepts of agile manufacturing 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Balaji, M., 
Velmurugan, V., & 

Subashree, C. 
(2015). 

Companies over the years have implemented global systems, 
improved the cost structures, and implemented lean programs, have 
improved strength, but not driven balance or flexibility into supply 
chain systems. This makes them brittle and drives them color blind 
in assessing the risk. In other words it can be said that the supply 
chain is less agile. Supply chain agility is an operational strategy 
focused on including velocity and flexibility in the supply chain. All 
organizations have supply chains of varying degrees depending upon 
the size of the organization and the type of product manufactured and 
now is time to inject nerves of flexibility in their flow. 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Schoenherr, T., & 
Narasimhan, R. 

(2012) 

Plant responsiveness is the composite of the improvement in cycle 
time and manufacturing throughput time 

(continues on next page) 
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Table 4 - The theoretical basis for the research question (continuation) 

Question Author Reference Content 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Gunasekaran, A., 
Lai, K. H., & 
Cheng, T. E. 

(2008) 

Agile Manufacture - "A manufacturing system with extraordinary 
capability to meet the rapidly changing needs of the marketplace. A 
system that can shift rapidly amongst product models or between 
product lines, ideally in real time response to customer demands". 
Therefore, agility should not only be based on responsiveness and 
flexibility, but also on the cost and quality of goods and services. This 
requires the integration of AM (Agile Manufacturing) and SCM 
(Supply Chain Management) to develop a RSC (Responsive Supply 
Chain) with the objective of achieving agility in a supply chain 
environment. 
Gunasekaran and Yusuf have defined agility in manufacturing as, 
"The capability of an organization, by proactively establishing a 
virtual manufacturing with an efficient product development system 
to (i) meet the changing market requirements, (ii) maximize customer 
service level and (iii) minimize the cost of goods with an objective of 
being competitive in a global market and for increased chance of 
long-term survival and profit potential. This must be supported by 
flexible people, processes and technologies. 
A RSC can be defined as "A network of firms which is capable of 
creating wealth to its stakeholders in a competitive environment by 
reacting quickly and cost effectively to changing market 
requirements." "There is a need to meet the changing market 
requirements by developing a suitable network of collaborative firms 
based on the core-competencies and on leveraging people and 
information and quickly as possible in the most cost-effective 
manner. 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

Hult, G. T. M., 
Ketchen, D. J., & 
Arrfelt, M. (2007) 

Ketchen and Hult (2007) state that Triple-A SCs are distinguishable 
from traditional SCs by how they approach agility, adaptability and 
alignment, and by their ability to pursue competitive priorities. 
Triple-A SCs focus on the total value added to the user, not simply 
on one of the priorities, such as cost or speed. However, no empirical 
research is included in this paper. 

Do you believe that 
an organization can 

be efficient, 
responsive and agile 

at the same time? 

(Lee Hau, 2002) 

- Efficient Supply Chains – these are supply chains that utilize 
strategies aimed at creating the highest cost efficiencies in the supply 
chain. For such efficiencies to be achieved, non-value added 
activities should be eliminated, scale economies should be pursued, 
optimization techniques should be deployed to get the best capacity 
utilization in production and distribution, in information linkages 
should be established to ensure the most efficient, accurate, and cost-
effective transmit of information across the supply chain; 
- Responsive Supply Chains – these are supply chains that utilize 
strategies aimed at being responsive and flexible to the changing and 
diverse needs of customers. To be responsive, companies use build-
to-order and mass customization processes as a means to meet the 
specific requirements of customers. The customization processes are 
designed to be flexible. Order accuracy is the key to the success of 
mass customization; 
- Agile Supply Chains – these are the supply chains that utilize 
strategies aimed at being responsive and flexible to customer needs, 
while the risks of supply shortages or disruptions are hedged by 
pooling inventory or other capacity resources. These supply chains 
essentially have strategies in place that combine the strengths of 
“hedged” and “responsive” supply chains. They are agile because 
they have the capability to be responsive to the changing, diverse, 
and unpredictable demands of customers on the front end, while 
minimizing the back-end risks of supply disruptions; 

Source: Author, (2020)  
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M., Choi, T. Y., & Li, M. (2011), Voss et al. (2002), Barratt, recognizing the dilemma 

on the number of cases (interviews here) that researchers should select, suggest that the fewer 

the number of cases, the greater the opportunity for depth observation. However, multiple 

cases can augment external validity and help guard against observer bias. M., Choi, T. Y., & 

Li, M. (2011), Eisenhardt, (1989), specifically suggested that in the range of 4-10 cases 

(interviews here) usually works well. The professionals invited to participate in this 

qualitative stage were chosen due to the relevance of their position in the supply chain, the 

segment in which their company operates, the company's relevance in the segment and 

market in which it operates. As to the position occupied, the minimum requirement was a 

position ranging from senior management to chief of operations officer, in addition to over 

10-year experience in Supply Chain. As for the segment, it was decided to seek professionals 

who worked in companies of consumer goods, equipment, consulting, logistics, electronics, 

automotive, or chemicals and who worked in different regions and countries, expanding the 

personal reference and the individual contribution to this stage of the research. Table 5 below 

intends to present all the agents chosen to be interviewed, as well as those who decided to 

participate in the interview. Figure 12 on the annex is an infographic which represents a  

summary of  information from the table 5 and the interviewee company data. The time spent 

in conducting each interview is also shown. These professionals were invited to donate their 

own time and experience for the interview, which was always conducted in person or 

virtually. The interviews were all conducted in English, recorded and transcribed. The 

invitation was extended to a total of thirty (30) professionals, fourteen (14) of whom accepted 

to participate in the process. The last question in the interview questionnaire is: "Do you 

believe that an industrial organization can be efficient, responsive and agile at the same 

time?". It parallels the question that motivated this research, that is: “Can an industrial 

organization be efficient, responsive and agile at the same time?" 
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Table 5 - Professionals invited to participate on the interview 

Title 
Years of 
Service 

Location Industry 
Participated 

(Y/N) 
Named 

as 

Principal Consultant >20 
South 
america 

Computer programming, 
consultancy and related activities 

Yes A 

Advanced Analytics & 
Group FP&A Manager 

>15 Europe Manufacture of beverages Yes C 

Regional Head of 
Procurement 

>30 Asia Manufacture of tobacco products Yes D 

Corporate Regional 
Quality Manager 

>20 USA 
Crop and animal production, 
hunting and related service 
activities 

Yes F 

SVP Supply E2E North 
America 

>20 
North 
America 

Manufacture of pharmaceuticals, 
medicinal chemical and botanical 
products 

Yes K 

Demand Director >20 Latam 
Manufacture of pharmaceuticals, 
medicinal chemical and botanical 
products 

Yes N 

Plant Director >20 China 
Manufacture of pharmaceuticals, 
medicinal chemical and botanical 
products 

Yes L 

Director of Supply Chain >20 
North 
america 

Manufacture of pharmaceuticals, 
medicinal chemical and botanical 
products 

Yes M 

International Account 
Manager 

>20 Holland 
Manufacture of machinery and 
equipment n.e.c. 

Yes H 

Senior Director of 
Manufacturing 

>20 Europe 
Manufacture of chemicals and 
chemical products 

Yes B 

Regional Technical VP >20 
Central 
America 

Manufacture of food products Yes I 

Managing Director >20 BZ 
Warehousing and support activities 
for transportation 

Yes E 

Sr. Consultant >30 BZ 
Computer programming, 
consultancy and related activities 

Yes J 

Technical Manager >20 Poland 
Manufacture of pharmaceuticals, 
medicinal chemical and botanical 
products 

Yes G 

Technical project 
Manager 

>10 USA 
Manufacture of computer, 
electronic and optical products 

NO -  

Chairman >20 Holland 
Computer programming, 
consultancy and related activities 

NO -  

Vice President, Global 
Infrastructure and 
Strategy 

>20 USA 
Manufacture of pharmaceuticals, 
medicinal chemical and botanical 
products 

NO -  

Senior Quality Manager >20 USA 
Manufacture of computer, 
electronic and optical products 

NO -  

Plant Manager >15 BZ Manufacture of food products NO -  

Plant Manager >20 BZ 
Manufacture of chemicals and 
chemical products 

NO -  

Country manager >20 BZ 
Manufacture of computer, 
electronic and optical products 

NO -  

(continues on next page) 
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Table 5 - Professionals invited to participate on the interview (continuation) 

Title 
Years of 
Service 

Location Industry 
Participated 

(Y/N) 
Named 

as 

Production Supervisor >15 BZ Manufacture of food products NO -  

Sales Director >20 Latam 
Manufacture of computer, electronic 
and optical products 

NO -  

EU Channel Marketing 
Manager 

>10 Europe 
Manufacture of computer, electronic 
and optical products 

NO -  

Head of global 
Procurement excellence 

>20 Europe Manufacture of food products NO -  

Manufacturing & 
Operational Manager 

>20 BZ Manufacture of food products NO -  

Industrial Director >10 BZ 
Manufacture of pharmaceuticals, 
medicinal chemical and botanical 
products 

NO -  

Industrial Manager >15 BZ Manufacture of food products NO -  

Project Consultant >10 BZ 
Manufacture of other non-metallic 
mineral products 

NO -  

Source: Author (2020) 

The recorded and transcribed material from all interviews generated a vast material 

in support of this research. The analysis of the answers to the last question of the interview, 

that is, “Do you believe that an industrial organization can be efficient, responsive and agile 

at the same time?” was made. First, this analysis occurred respecting the interviewee and the 

whole context already shared by him in the answers to the previous questions. After that, a 

comparative analysis between the responses of the different interviewees served as a 

proposition for the elaboration of the constructs and hypotheses to be tested. The analysis of 

the literature also directly influenced the elaboration of the constructs to be tested by the 

quantitative method. 

 

3.3 Quantitative approach 

 

For the development of quantitative analysis, first it was developed the construct 

whose numerical scales to the variables considered were based on studies published by other 

authors. After that, the use of “Confirmatory Factor Analysis (CFA)” was adopted. We use 

SPSS version 20 for the descriptive statistics where the confirmatory factor analysis was 

carried out using AMOS 15. 



45 
 

Capturing that the purpose of this study is to investigate internal factors that drive the 

choice of lean (efficient), responsive and agile operations capabilities and that they are 

measured through a bundle of distinct practices, this work is then developed. In order to cope 

with increasing competitive intensity, manufacturing companies attempt to improve their 

manufacturing operations by addressing specific needs. Depending on the analysis of the 

requirements of the marketplace, the firm may choose different paths of improvement, for 

example lean, responsive and agile manufacturing. 

The data used for empirical analysis of the framework were collected as part of the 

High Performing Manufacturers (HPM) research project, round 4. Where this project 

comprehensively examines the so-called phenomena of "high performance manufacturing", 

from a theoretical, as well as an empirical point of view. The theoretical component of the 

project synthesizes the support for high performance manufacturing from the literature bases 

of operations management, strategic management, organization behavior, organization 

theory, human resources management and international business. The empirical component 

develops a database of information about high performance manufacturers from 15 countries, 

as well as traditional firms, for comparison. HPM project history is compiled as Round 1 

(started in 1988): 45 plants in U.S.A; Round 2 (started in 1993): 169 plants in Germany, Italy, 

Japan, U.K., and U.S.A.; Round 3 (started in 2002): 266 plants in 9 countries of Austria, 

Finland, Germany, Italy, Japan, South Korea, Spain, Sweden, and U.S.A.; Round 4 (starting 

2012/2013): about 330 plants in many countries. 

Mainly, the work developed by Hallgren, M., & Olhager, J. (2009) and Roh, J., Hong, 

P., & Min, H. (2014) became reference content to numerical scales adopted at this project. 

At the first mentioned study the authors work on lean and agile manufacturing as two 

initiatives to improve operations capabilities. “The focus is to investigate internal and 

external factors that drive choice of lean and agile operations capabilities and their respective 

impact on operational performance (Hallgren, M., & Olhager, J. (2009)). On the other, Roh, 

J., Hong, P., & Min, H. (2014) mention “it has not been clear how firms build a responsive 

supply chain in global manufacturing environments. Their paper presents a research model 

that defines the drivers, strategy and practices of a responsive supply chain and the 

performance outcomes. With these reference materials, numerical scales applied in one 

research or the other were admitted and considered as per the table below. 
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Table 6 - Numerical scales, literature based 

Literature reference Construct Code Description 

(Hallgren, M., & 
Olhager, J. (2009)) 

Cost leadership 

PRIORX01 Low Price 

COSTCN01 
Low cost is the most important criterion used by our 
customers in selecting us as a supplier. 

COSTCN03 Our customers can rely on us for low cost products. 

COSTCN04 
We are selected by our customers because of our 
reputation for low cost. 

(Roh, J., Hong, P., & 
Min, H. (2014)) 

Customer 
centricity 

CREDCN01 
The promises that our plant makes to its customers are 
reliable. 

CREDCN02 
Our organization has a good reputation when we are 
doing business with our customers. 

CREDCN03 
Our plant does not make false claims to our 
customers. 

CREDCN04 Our plan is open in dealing with our customers. 

(Hallgren, M., & 
Olhager, J. (2009)) 

Differentiation 
MGOALX03 

Ability to rapidly change over products on short 
notice (Hallgren, M., & Olhager, J. (2009)) 

MGOALX04 
Ability to vary volume of product produced on short 
notice (Hallgren, M., & Olhager, J. (2009)) 

(Hallgren, M., & 
Olhager, J. (2009)) 

Lean 

SCHEDN01 We usually meet the production schedule each day 

SCHEDN02 We usually complete our daily schedule as planned 

LAYOUTN01 
We have laid out the shop floor so that processes and 
machines are in close proximity to each other. 

LAYOUTN03 
Our processes are located close together, so that 
material handling and part storage are minimized 

LAYOUTN04 
We have located our machines to support JIT 
production flow. 

REPMASN01 
Our master schedule repeats the same mix of products, 
from hour to hour and day to day 

REPMASN02 
The master schedule is level-loaded in our plant, from 
day to day 

(Roh, J., Hong, P., & 
Min, H. (2014)) 

Responsive 

ICBUYN07 Strategic planning with suppliers 

ICBUYN09 
Planning for product conception and design with 
suppliers 

ICBUYN12 
Utilization of integrated database for information 
sharing 

WITHSX02 Delivery information 

WITHSX04 Demand forecast information 

BYSUPX05 Inventory information 

WITHSX11 
Sensitive information (for example, financial 
information, proprietary process information, etc.) 

ANTICN01 
We pursue long-range programs, in order to acquire 
manufacturing capabilities in advance of our needs 

ANTICN02 
We make an effort to anticipate the potential of new 
manufacturing practices and technologies 

ANTICN03 
Our plant stays on the leading edge of new technology 
in our industry 

ANTICN04 
We are constantly thinking of the next generation of 
manufacturing technology 

(continues on next page) 
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Table 6 - Numerical scales, literature based (continuation) 

Literature reference Construct Code Description 

(Hallgren, M., & 
Olhager, J. (2009)) 

Agile 

MCUSTN01 We are highly capable of large scale product customization 

MCUSTN04 We can customize products while maintaining high volume. 

MCUSTN06 
Our capability for responding quickly to customization 
requirements is very high 

MCUSTN02 
We can easily add significant product variety without 
increasing cost 

MCUSTN03 
Our setup costs, changing from one product to another, are 
very low. 

MCUSTN05 We can add product variety without sacrificing quality 

GLOBLX09 
Speed of new product introduction into the plant 
(development lead time) 

GLOBLX12 Product innovativeness 
Source: Author, adapted from Hallgreen, M. et al. (2009) and Roh, J. et al. (2014) 

Applied data was collected via written questionnaires of the HPM Codebook, round 

4. Based on the data from the “HPM round 4” and the definition of the numerical scales 

adopted in this study, a work of refinement of this base was carried out in order to eliminate 

the missing values for the study variables. 

Hair et al. (2009) suggest four steps to deal with missing values: (a) to determine its 

type, (b) to determine its extent, (c) to identify its randomness, and (d) to select the method 

for its treatment. The importance of analyzing missing values is to identify the extent to 

which it is a problem, and guarantee the original distribution of the data when a method is 

applied to treat the issue (Hair, Black, Babin, Anderson, & Tatham, 2009). Next, perform a 

statistical test to verify the randomness of the data in order to determine whether the missing 

values are missing at random (MAR) or missing completely at random (MCAR). The Little’s 

MCAR test resulted in a p-value less than 0.05, showing that it is significant, and the null 

hypothesis, that the values are missing completely at random, is rejected. Therefore, we 

conclude that the data is missing at random. The final step is to define a method to deal with 

the missing values. We choose the listwise deletion in which all cases that have at least one 

missing value is deleted (Hair et al., 2009; Kline, 2011). The original sample was composed 

of 330 cases, after the listwise deletion, the sample resulted in 237 cases.  

The table below presents the quantity of observations per country and industry type.  
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Table 7 - HPM round 4, database used to validate the proposed constructs

 
Source: Author, (2020) 

 

3.3.1. Confirmatory Factor Analysis  

 
Confirmatory factor analysis is a technique using part of a structural equation 

modeling method that allows researchers to define “a priori measurement models in which 

both the number of factors and their correspondence with the indicators are explicitly 

specified” (Kline, 2011, p. 112) (Picasso, F. 2014). Afterwards, the researcher analyzes how 

well the pre specified models fit the data in order to either confirm or reject the hypothesis 

that the model fits the data well (Hair et al., 2009) (Picasso, F. 2014). According to Hair et 

al. (2009), the validity of the model depends on the quality of its fit and the construct validity. 

For analyzing the model’s fit, the indicators used are the Comparative Fit Index (CFI), the 

Standardized Root Mean Residual (SRMR), and the Root Mean Square Error of 

Approximation (RMSEA). Following Hair et al. (2009), it is only necessary to have an index 

of incremental fit (CFI), and an absolute fit (SRMSR and RMSEA) in order to verify the fit 

of the model. In addition, we analyze the General Fit Index (GFI), Adjusted General Fit Index 

(AGFI), Normed Fit Index (NFI), and Tucker Lewis Index (TLI). We assess the construct 

validity by analyzing convergent and discriminant validities (Hair et al., 2009) (Picasso, F. 

2014). The following sections show in detail the results of the confirmatory factor analysis.  
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3.3.1.1. Construct validity  

 

According to Hair et al. (2009) (Picasso, 2014), construct validity is the extent to 

which a group of items reflect a latent construct that they should measure. Construct validity 

is assessed through convergent and discriminant validity. The former is used to analyze the 

validity of the constructs and the latter is performed to show the difference of the constructs.  

Table 8 below, represents this process and the result of it. 

 

Table 8 – Items loadings 

Construct Code Description 1st Round 
2nd 

Round 
3rd 

Round 

Cost 
leadership 

PRIORX01 Low Price 0,414 Dropped - 

COSTCN01 

Low cost is the most important criterion 
used by our customers in selecting us as a 
supplier. 0,582 0,554 - 

COSTCN03 
Our customers can rely on us for low cost 
products. 0,762 0,758 - 

COSTCN04 
We are selected by our customers because 
of our reputation for low cost. 0,884 0,907 - 

Customer 
centricity 

CREDCN01 
The promises that our plant makes to its 
customers are reliable. 0,75 0,75 - 

CREDCN02 

Our organization has a good reputation 
when we are doing business with our 
customers. 0,703 0,704 - 

CREDCN03 
Our plant does not make false claims to 
our customers. 0,649 0,649 - 

CREDCN04 
Our plan is open in dealing with our 
customers. 0,522 0,522 - 

Differentiatio
n 

MGOALX0
3 

Ability to rapidly change over products 
on short notice (Hallgren, M., & Olhager, 
J. (2009)) 0,736 0,735 - 

MGOALX0
4 

Ability to vary volume of product 
produced on short notice (Hallgren, M., & 
Olhager, J. (2009)) 0,826 0,827 - 

Lean 

SCHEDN01 
We usually meet the production schedule 
each day 0,539 0,902 0,929 

SCHEDN02 
We usually complete our daily schedule 
as planned 0,538 0,894 0,885 

LAYOUTN0
1 

We have laid out the shop floor so that 
processes and machines are in close 
proximity to each other. 0,61 0,311 DROPPED 

LAYOUTN0
3 

Our processes are located close together, 
so that material handling and part storage 
are minimized 0,722 0,338 DROPPED 

LAYOUTN0
4 

We have located our machines to support 
JIT production flow. 0,678 0,438 DROPPED 

REPMASN0
1 

Our master schedule repeats the same mix 
of products, from hour to hour and day to 
day 0,409 DROPPED DROPPED 

REPMASN0
2 

The master schedule is level-loaded in our 
plant, from day to day 0,448 DROPPED DROPPED 

(continues on next page) 



50 
 
Table 8 - Items loadings (continuation) 

Construct Code Description 1st Round 2nd Round 3rd Round 

Responsive 

ICBUYN07 Strategic planning with suppliers 0,455 DROPPED DROPPED 

ICBUYN09 
Planning for product conception and 
design with suppliers 0,56 0,557 0,544 

ICBUYN12 
Utilization of integrated database for 
information sharing 0,581 0,591 0,579 

WITHSX02 Delivery information 0,559 0,689 0,698 

WITHSX04 Demand forecast information 0,591 0,741 0,772 

BYSUPX05 Inventory information 0,581 0,701 0,709 

WITHSX11 

Sensitive information (for example, 
financial information, proprietary 
process information, etc.) 0,225 DROPPED DROPPED 

ANTICN01 

We pursue long-range programs, in order 
to acquire manufacturing capabilities in 
advance of our needs 0,55 0,326 DROPPED 

ANTICN02 

We make an effort to anticipate the 
potential of new manufacturing practices 
and technologies 0,461 DROPPED DROPPED 

ANTICN03 
Our plant stays on the leading edge of 
new technology in our industry 0,496 DROPPED DROPPED 

ANTICN04 
We are constantly thinking of the next 
generation of manufacturing technology 0,597 0,404 DROPPED 

Agile 

MCUSTN01 
We are highly capable of large scale 
product customization 0,621 0,679 0,681 

MCUSTN04 
We can customize products while 
maintaining high volume. 0,71 0,776 0,778 

MCUSTN06 
Our capability for responding quickly to 
customization requirements is very high 0,697 0,672 0,671 

MCUSTN02 
We can easily add significant product 
variety without increasing cost 0,708 0,646 0,643 

MCUSTN03 
Our setup costs, changing from one 
product to another, are very low. 0,526 0,516 0,513 

MCUSTN05 
We can add product variety without 
sacrificing quality 0,447 DROPPED DROPPED 

GLOBLX09 
Speed of new product introduction into 
the plant (development lead time) 0,128 DROPPED DROPPED 

GLOBLX12 Product innovativeness 0,104 DROPPED DROPPED 
Source: Author (2020), adapted from Picasso, F. (2014) 

 

3.3.1.1.1. Convergent validity  

 
Convergent validity means that a group of items from the same construct share a high 

degree of variance (Hair et al., 2009). According to Hair et al. (2009) (Picasso, F. 2014), 

there are three ways to assess convergent validity: (a) factor loadings, (b) reliability, and, (c) 

extracted variance (EV). 

Factor loadings (a): the standardized factor loadings are the variance that a latent 

construct accounts for an item. Following Hair et al. (2009) (Picasso, F. 2014), for convergent 



51 
 
validity, the standardized factor loadings should show values higher than 0.50. This is 

because, with values above 0.50, more variance is accounted to the construct than the error.  

Extracted variance (EV): The EV is the variance accounted for the latent factor 

structure and it is calculated for each construct (Hair et al., 2009) (Picasso, F. 2014). The 

figure below shows its calculation. 

Figure 8 – Calculation of variance extracted 

  

Source: Picasso (2014) 

 

λ is the standardized factor loading and i is the number of items. Therefore, for n 

items, EV is calculated as the total of all squared standardized factor loadings (Hair et al., 

2009). For Hair et al. (2009), values equal to or greater than 0.50 are a good indication of 

convergent validity. Reliability: Hair et al. (2009) (Picasso, F. 2014) argue that reliability is 

also a measurement of convergent validity. For the authors, a measurement of reliability 

commonly used is the composite reliability, which is calculated by the squared sum of the 

standardized factor loadings (λ) divided by the sum of this calculation plus the sum of the 

errors (δ). 

Figure 9 shows the calculation: 

Figure 9 – Calculation of composite reliability 

 

Source: Picasso (2014) 
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A good value for this measurement is above 0.70. However, values between 0.60 and 

0.70 can also be acceptable since other indicators of construct validity show good values 

(Picasso, F. 2014).  

In order to assess convergent validity, we perform the aforementioned measurements 

for each construct of strategic choice and competitive priorities. With that, table 9 shows the 

loadings for each factor, the extracted variance, and the composite reliability for the 

constructs (Picasso, F. 2014).  

 

Table 9 - Construct validity  

STRATEGIC CHOICE Variables Loadings Extracted Variance (%) Composite reliability 

Cost Leadership 

COSTCN01 0,554 

57% 0,79 COSTCN03 0,758 

COSTCN04 0,907 

Customer Centricity 

CREDCN01 0,75 

44% 0,75 
CREDCN02 0,704 

CREDCN03 0,649 

CREDCN04 0,522 

Differentiation 
MGOALX03 0,735 

61% 0,76 
MGOALX04 0,827 

COMPETITIVE PRIORITIES Variables Loadings Extracted Variance (%) Composite reliability 

Lean 
SCHEDN01 0,929 

82% 0,90 
SCHEDN02 0,885 

Responsive 

ICBUYN09 0,544 

44% 0,80 
ICBUYN12 0,579 

WITHSX02 0,698 

WITHSX04 0,772 

BYSUPX05 0,709 

Agile 

MCUSTN01 0,681 

44% 0,79 
MCUSTN04 0,778 

MCUSTN06 0,671 

MCUSTN02 0,643 

MCUSTN03 0,513 

Source: Author (2020) 

 

3.3.1.1.2. Discriminant validity 

 

Discriminant validity is the extent to which a construct is different from the others 

(Hair et al., 2009). According to Hair et al. (2009) (Picasso, F. 2014), evidence of 

discriminant validity shows that a construct is unique and captures some phenomena that 
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others cannot. We assess discriminant validity by running two models with a pair of 

constructs. The first one is performed with a free covariation between constructs, and, in the 

second, the variables are loaded on only one construct. The logic behind this is that the former 

should present a better fit than the latter in order to illustrate that the constructs are measuring 

different things (Hair et al., 2009) (Picasso, F. 2014). If the test fails, it follows that there are 

more constructs than necessary. The test is performed by the statistical significance of the 

difference of the chi-square between an unconstrained model and a constrained one. We test 

discriminant validity for each measurement in order to assess the difference among the 

constructs.  

Table 10 shows the difference of chi-square between an unconstrained and a 

constrained model. 

Table 10 – Discriminant validity 

STRATEGIC CHOICE 

Construct scale pair Unconstrained Constrained x² difference 

 x² d.f x² d.f  

Cost Leadership      

Customer Centricity 51,8 13 253,5 14 201.7* 

Differentiation 5,2 4 108,3 5 103.1* 

Customer Centricity      

Differentiation 7,5 8 109,2 9 101.7* 

*p < 0.01      

COMPETITIVE PRIORITIES 

Construct scale pair Unconstrained Constrained x² difference 

 x² d.f x² d.f  

Lean      

Responsive 24,6 13 280,4 14 255.8* 

Agile 47,7 13 299,9 14 252.2* 

Responsive      

Agile 93 34 401,2 35 308.2* 

*p < 0.01      
Source: Author (2020), adapted from Picasso, F. (2014) 

 

3.3.2. The overall model fit 

 

The first measurement analyzed is the chi-square (x²), which tests whether the 

covariance matrixes of the sample and model are equal (Hair et al., 2009). The null 

hypothesis tested is that there is no difference between the covariance matrix of the sample 

and the covariance matrix of the model. Once the x² is known, it is possible to determine the 
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probability of equality of both matrixes; this probability is the p-value. The lower the p-value, 

the higher the chance that the two matrixes are different, which means that the model does 

not fit the data well (Hair et al., 2009) (Picasso, F. 2014). However, as pointed out by Hair et 

al. (2009), the x² statistics have problems because they are affected by the sample size. In 

other words, the larger the sample or the quantity of variables, the lower the p-value, even 

without differences between the covariance matrixes. Therefore, other indexes, like the 

General Fit Index (GFI), the Comparative Fit Index (CFI), the Standardized Root Mean 

Residual (SRMR), and the Root Square Error of Approximation (RMSEA), are used because 

they are not affected by sample size. The General Fit Index (GFI) is less sensitive to sample 

sizes, although N is not included in its calculation. Its value ranges from 0 to 1 with higher 

values showing better fit. GFI values equal to or greater than 0.90 are indications of good fit 

(Hair et al., 2009). The Comparative Fit Index (CFI) is an incremental fit index. The CFI is 

normed and its values range from 0 to 1. It is relatively insensitive to the model complexity, 

which makes CFI commonly used by researchers (Hair et al., 2009). CFI values equal to or 

greater than 0.90 indicate that the model fits well. The Tucker Lewis Index (TLI) is a 

mathematical comparison between the specified theoretical model and a null model of 

reference (Hair et al., 2009). The TLI is not normed; then, its values can be either less than 0 

or greater than 1, with values closer to 1 indicating good fit. Generally, the TLI and CFI 

present similar values. The Standardized Root Mean Residual (SRMR) is an index of poor 

fit whose high values indicate that the model does not fit well. The SRMR is a measurement 

of the root square of 50 the mean between the standardized covariance of observed and 

estimated individual terms (Hair et al., 2009). For this index, values close to zero are signs 

of good fit (Hair et al., 2009) (Picasso, F. 2014). Lastly, the Root Mean Square Error of 

Approximation (RMSEA) illustrates how well the data fit the population. Moreover, it also 

attempts to correct the model complexity and sample size (Hair et al., 2009) (Picasso, F. 

2014). Like the SRMR, the RMSEA is an index of poor fit whose lower values are preferable. 

For Hair et al. (2009), values less than 0.10 are considered acceptable. In order to assess 

goodness-of-fit, we analyze the aforementioned indexes for each research model (operational 

practice, resources, and operational performance).  

The table 11 below presents the disposition of the results obtained under the aspect 

of viability of the model developed via constructs, when considering the qualitative analysis 

of the revised literature and the HPM Codebook Round 04 database. 

The p-value for the x² is significant (p < 0.000) which means that the model does not 

fit the data well. However, as mentioned above, this measurement is impacted by the sample 
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size. Then, the analyses rely on other indexes. The GFI is slightly below 0.90 while CFI is 

higher than 0.90 which indicates a reasonable fit. SRMR is close to zero, which shows a good 

fit as well as an RMSEA value below 0.10. Based on the results, we can conclude that the 

indexes provide support for the model. 

 

Table 11 - Overall Model FIT analysis 

Overall Model Fit 

x² 327,2 

DF 177 

CMIN/DF 1,849 

GFI 0,889 

IFI 0,912 

CFI 0,911 

TLI 0,894 

SRMR 0,0657 

RMSEA 0,06 

Source: Author (2020), Adapted from Picasso, F. (2014) 

3.3.3 The Structural model 

Considering the available database and the numerical scales adopted, the structural 

model below summarizes their organization for the development of the Confirmatory Factor 

Analysis. 
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Figure 10 - Constructs developed and structural model programmed for statistical analysis. 

 

Source: Author (2020) 

3.4 Development of Hypothesis 

 

Lean manufacturing traditionally focused on eliminating waste presented itself as an 

option of competitive priority for the industry. In this sense, the understanding of the 

relationship between the strategic choice of cost leadership and the competitive priority of 

lean manufacture must be accessed. 
H1A - There is a positive relationship between cost-leadership and lean 

manufacturing; 

Does the strategic choice of cost leadership and the competitive priority of 

responsiveness influence positively or negatively? The need to access this hypothesis, in the 

context of this research, is justified by the search for universalization or not of the nature of 

influence between the focus on efficiency and the competitive priority of responsiveness and 

flexibility. 

H1B - There is a positive relationship between cost-leadership and responsive 

manufacturing; 
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Yet, how does the strategic choice of cost leadership and the competitive priority of 

agility influence one another - positively or negatively? 

H1C - There is a positive relationship between cost-leadership and agile 

manufacturing; 

Customer Focus, generating relational gains, as a strategic choice is justified in this 

way. The question that arises concerns the way that competitive priority of lean 

manufacturing and is this strategic choice are related? 

 H2D - There is a positive relationship between customer centricity strategy and lean 

manufacturing; 

 Also, does the strategic choice of customer focus and the competitive priority of 

responsiveness influence each other positively or negatively? 

H2E - There is a positive relationship between customer centricity strategy and 

responsive manufacturing; 

 Does the strategic choice of customer focus and agility, influence one another 

negatively or positively? 

 H2F - There is a positive relationship between customer centricity strategy and agile 

manufacturing; 

How are the strategic choices of differentiation and the competitive priority of lean 

manufacture influencing each other? 

H3G - There is a positive relationship between differentiation strategy and lean 

manufacturing; 

Is there a positive or negative influence between the strategic choice of differentiation 

and the competitive priority of responsiveness? 

H3H - There is a positive relationship between differentiation strategy and responsive 

manufacturing; 

Finally, between the strategic choice of differentiation and the competitive priority of 

agility, is there a positive or negative influence? 

 H3I - There is a positive relationship between differentiation strategy and agile 

manufacturing; 

The hypotheses to be tested as well as the reason for them to be tested are justified, 

and presented. 

Consequently, figure 10 below is the representation of the constructs and the 

hypotheses to be tested. 
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Figure 11 - Hypotheses to be tested on proposed Constructs 

 

Source: Author (2020), adapted from Hallgreen, M. et al. (2009) and Roh, J. et al. (2014) 
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4 RESULTS 

  
In this section, the results of this research will be presented, as well as details of the 

discoveries made through the development of the mixed research methodology approach. 

From the qualitative method associated with the quantitative method, it was possible to 

reiterate the research question, which has always guided the development of this work. 

 

 “Can an industrial organization be efficient, responsive and agile at the same time?” 

 

Atypically, in this same chapter, arguments for the development of the hypotheses 

tested in the quantitative stage of this research will be presented. The reason for this is the 

fact that these hypotheses are as a result of the qualitative phase of this work. 

 

4.1 Results of the Qualitative Analysis 

  
From the realization of fourteen (14) interviews with supply chain professionals, with 

a total of 12.9 hours of recorded interviews and 311 pages of transcribed material, this 

analysis takes place. These interviews allowed the production of rich material that can 

support the development of other content related to competitiveness in the industry. There is 

a vast amount of content that can and should be explored in future research. Quotes from 

interviewees on specific topics of this research are chosen to be shared, once they bring broad 

perspective which might be considered as thoughtful on the regards of this work. The figure 

below introduces simple data analysis depicted from the interviews. 

  
Table 12 – Interviews duration and transcript pages 

Interviewed Time/min Transcript pages 

A 49 21 

B 40 17 

C 50 22 

D 85 33 

F 40 16 

E 43 16 

G 44 15 

H 98 33 
(continues on next page) 
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Table 12 – Interviews duration and transcript pages (continuation) 

Interviewed Time/min Transcript pages 

I 78 28 

J 48 30 

K 56 24 

L 42 17 

M 52 21 

N 49 18 

Total 774 311 
Source: Author (2020) 

 

As per Eisenhardt, K. M. (1989) “the rationale for defining the research question is 

the same as it is in hypothesis-testing research. Without a research focus, it is easy to become 

overwhelmed by the volume of data.”    

The active interest shown by the interviewees in the development of the research also 

attracted attention. The acknowledgment of the challenge to synchronize demand and supply 

and to do so at a competitive cost, with an excellent level of service, with repercussions in 

gaining market share, was usually verbalized in all cases. The interviewed leaders used the 

words ‘challenge, global competitiveness, consumption habits and strong competition’ 

emphatically.  

Another relevant outcome and material from this qualitative work are quotes from all 

interview questions answered, recorded and transcribed. This material is available at annex 

B. 

In addition, taking into consideration the ten (10) topics covered in the interviews, 

which are presented in table 02 of the methodology chapter, consequently, emphasis is given 

to the content presented by: 

Topic 1 - Supply Chain – Uncertainty on product demand and supply, Topic 2 - 

Supply chain strategies on product sourcing; Topic 3 - Supply Chain on product margins – 

general comments; Topic 4 - Strategic Sourcing - global suppliers versus local suppliers; 

Topic 5 - Innovation and supply uncertainty strategies; Topic 6 - Level of service. 
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Topic 1 - Supply Chain – Uncertainty on product demand and supply 

 

On Topic 01 inventory management, close communication between supply and the 

sales area and the use of sophisticated information technology tools to support demand 

forecasting are the tree (03) practices that are generally addressed. On the same topic I 

highlight the following answer, because it has a more universal character in that it could also 

serve different industries: 

“the lead time on one side and the customer's allowable time on the other side;" "the 

structure of demand, it varies a lot according to each type of industry." "the leveling 

of production that addresses the issue of demand, to prevent the variation in demand 

from entering the factory. This is the central point of logistics; (Leader of Computer 

programming, consultancy and related activities company - 2020)" 

 

Topic 2 - Supply chain strategies in product sourcing 

 

When citing innovation, the limitations in predicting demand in relation to a new 

product are generally recognized. The use of co-manufacturing as a viable route for a product 

and its market, with future internalization of production depending on volume levels is also 

mentioned. I would like to highlight the following answer: 

"- So the innovative side, what you do in general is that the innovative one, first of 

all, you go to a co-manufacturer and they produce that. The struggles of the 

beginning, in terms of to have a production in house and to have a manufacturer 

facility, we do not have the headache, and then after the product is successful, after 

two or three years, you see that you have the product that you want, the demand is 

right there, then it's going to build the brand or build a manufacture facility or side to 

side for another facility (Leader of Crop and animal production, hunting and related 

service activities Company - 2020)". 

Continuing with the same topic, the phenomenon studied as bullwhip effect was also 

addressed where the following answer justifies it to be cited: 

 - Yes. The bullwhip effect has been studied for a long time, so I believe that if you 

apply that to what you call functional products or more stable products, today there 

are a lot of solutions to that. The companies may not want to use them, because they 

require communication, integration and collaboration. But the solution to those are 

pretty much in the books. Again, it doesn't mean that it is easy to implement, but we 
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know how to solve it today. If you are going to analyze the bullwhip effect not in the 

products, again, you may have all the variation related to innovative products, but if 

you want to minimize the bullwhip effect, the same solution applies to innovative 

products. It doesn't mean that it would be a study of demand, it just means that all the 

chain is going to move at the same pace instead of having the bullwhip effect. Yes, it 

exists and the solutions are pretty standard today (Leader of Computer programming, 

consultancy and related activities - 2020)." 

 

Topic 3 - Supply Chain in product margins – general comments; 

 

On this topic, when confronted with the statement of “In contrast to functional 

products that tend to have lower profit margins and a lower cost of obsolescence, innovative 

products tend to have higher profit margins and a higher cost of obsolescence. Would you 

confirm that? (Author, 2020)” Different interviewees react with different arguments, varying 

from completely agree to it depends on. This might confirm that different sectors might 

consolidate different strategies to cope with products and its margins.  

" I agree with the general statement, but I believe you need to check industry by 

industry to actually analyze that. For example, if you go to a chemical company that 

develops innovative products that could be new plastic from stead of oil and gas, it’s 

from algae from the sea, it would be an innovative product, but I don't believe they 

would work on a lower capacity scheme. Because it would still be a product with 

added value in a low value-added context, so it would still need to be managed with 

high asset utilization, I believe. Because you will want to share the asset, because you 

are not going to be in full capacity to supply the product. Overall, you will still have 

your asset utilization very high. ...so the fact that I am struggling to find an example, 

it could be a reflection of the clients I usually have, it doesn't mean the market does 

not have it. I want to be sure that you understand where I come from (Leader of 

Computer programming, consultancy and related activities - 2020)." 

 "I confirm this." "Well, it is also not quite right to radically separate these two 

positions because I can use a strategy in which I pay part of that cost of obsolescence 

in innovation in the first years, and when this section becomes stable in some 

companies I can pay a significant part of it when I am, shall we say, reallocating 

because I am calling it a functional product (Leader of Computer programming, 

consultancy and related activities company - 2020).” 
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Topic 4 - Strategic Sourcing - global suppliers versus local suppliers; 

 

For this specific topic, when confronted with the statement of “Considering global 

procurement and sales, different currencies involved in the business and the various exchange 

rates, how would you fix the raw material cost and sales collection risk to assure a smooth 

supply chain in demand and delivery process? (Author, 2020)” different company, depending 

on the sector, size, worldwide presence and supply chain strategy, all different companies 

have mentioned a different perspective over it. 

 

Topic 5 - Innovation and supply uncertainty strategies; 

 

When confronted with the question “For new product development, what could be 

considered to reduce uncertainty supply strategy to manage risks of supplier failure? (Author, 

2020) more communication and transparency to involve all related partners was mentioned. 

On that, the quote that would be worth sharing is "So, the more I have in cooperation, the 

less risk and the greater chances of working. The more I have, in this chain, buying in the 

second C, that is, buying cheaper prices and not having suppliers that are really central, then 

your risk increases significantly (Leader of Computer programming, consultancy and related 

activities company - 2020)". 

 

Topic 6 - Level of service; 

 

This specific topic made different businesses share different opinions on it. Where 

Manufacturing of tobacco products demonstrated a more mature approach with regards to 

Lean and Agile manufacturing: "We have, of course, different levels for lean and agile. KPIs 

were pretty much the same, but the targets were different in this case. The inventory levels 

were different. We had different policies of inventory levels for lean and agile materials, for 

example. Even the equal and the crew of the mini-factory was different, which means the 

productivity and the cost were different (Leader of Manufacture of Tobacco, 2020)", a 

chemical company shared,  “Level of service business to business, biochemistry to has to be 

above 99%, I would say, which is managed by inventory at the end, as a key variable. Plant 

efficiency, we make the most money when we run our plants at maximum, so plant efficiency 
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will be 1.1 or whatever 1A, 1B. Inventory levels in the very end. But that would be our 

sequence of choices (Leader of ``Manufacture of chemicals and chemical products, 2020)”. 

 

4.1.1 Statements from the cross and within analysis from Topic 10, research question 

 

As already mentioned in the methodology chapter, one of the objectives of the 

questions addressed in the interview was to stimulate the interviewee regarding specific 

Supply Chain contents in order to prepare him or her to finally reach the research question. 

A cross-case analysis of the answers to the research question allowed the construction of the 

nine (09) statements presented below as one of the results of the qualitative analysis. 

1 - All respondents to the research question stated that it is possible for a company to 

be efficient, responsive and agile at the same time. But, all respondents established 

motivations or conditions for this occurrence; 

2 - The segment in which the industry operates influences the strategic choice. 

Therefore, cost leadership, customer centricity or differentiation will result from the 

determination of the company's leadership. However, this decision will be influenced by 

external factors such as the intensity of the industry's competitiveness. 

3 - The company's competitive priority is defined based on its strategic choice. 

4 - Although the competitive priority is influenced by the definition of strategic 

choice, clear and well-established borders as understandable limits between efficient, 

responsive and agility are also a condition for this viability. 

5 - The strategic choice is more strongly associated with the leadership profile than 

with external factors such as the intensity of the industry's competitiveness. 

6 - The strategic choice, the definition of the competitive priority and the feasibility 

to be efficient, responsive and agile at the same time are significantly associated with 

analytical skills, the quality of data obtained, as well as the ability to handle this data. 

7 - It is possible to have three competitive priorities, but there will be tradeoffs 

between them. 

8 - Agility will reduce efficiency. But extra agility will bring more relevant benefits. 

9 - It is possible and should be understood as a necessary condition in view of the 

currently experienced arena of competitiveness. 

Excerpts from the responses to these interviews are available in Table 13 below, in 

order to compose this discussion.  
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Table 13 - Transcription of excerpts from the answers to the research question 

Interviewed Question Quoting Within Analyse 

A 

Would you believe 
that an industrial 

organization can be 
efficient, 

responsive and 
agile at the same 

time? 

" - Ok. I think it's a tricky question. Again, we 
need to detail the definition industry by 
industry. The one thing is in the consumer 
products industry and the other is changing 
products on the consumer´s mood."..."I 
believe you can be the three of those, flexible, 
efficient and agile. But for a consumer, these 
would be one thing. For a commodity 
company, they would have a different 
definition. Within these three, you could 
never be flexible, efficient and agile in a 
consumer products way, if you are in a 
commodity or in an industrial company." 

Industry segment will 
influence strategic choice on 
implication of "cost 
leadership", "customer 
centricity", "differentiation" 

B 

" - I believe that can be the case, but I believe 
it would be difficult for all companies to 
switch. TO my business, and, currently, that 
is not a need we have, and thereby also not an 
experience and a capability we are very much 
straightened, so, I do believe it is possible;" 

Industry segment will 
influence strategic choice on 
implication of "cost 
leadership", "customer 
centricity", "differentiation" 

C 

" - That is absolutely what is happening to us 
today. We have functional products with 
which we do need to be only efficient. 
Because in the end, this is the main driver. So, 
a percentage of our portfolio is functional and 
needs to be only efficient. Then, on the other 
end, we have the products that generate value 
in our company and they absolutely need to 
have this other characteristic, efficient, agile 
and flexible. In this case, yes. I totally agree. 
So, in this distinction, yes. In the end, for me, 
functional products are the ones that absorb 
cost, you need them to, that guarantee you 
specific sizing of your supply chain. But then, 
you create value for the future with this 
approach of innovative products that are 
absolutely driven by agility." 

The competitive priority will 
be correspond to competitive 
intensity 

D  

“- I do. As long as you treat them differently. 
There's going to be two different supply 
chains, from a supply chain point of view. But 
from the organization, it's transparent for the 
consumer.  
If you want to be a low-cost company, you 
have to design it as a low-cost company. I 
don't think this applies anymore. Because at 
the end of the day, today you have so much 
technology and so much data that you can 
make decisions in the supply chains 
regardless, as long as you treat them 
separately. You don't want to treat them the 
same internally . " 

Your competitive priority will 
follow the strategic choice 
specifically. "Cost leadership", 
"customer centricity" and 
"agility" will be linked to your 
supply chain strategies 
specifically and not diffuse" 

(continues on next page) 
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Table 13 - Transcription of excerpts from the answers to the research question (continuation) 

Interviewed Question Quoting Within Analyse 

E 

 

" - I think it has to do with the blood of the 
leader, the leader of the organization, some 
might be more cost efficiency driven, some 
might not accept any failure towards the 
customer, so it would be more responsive, and 
the agile seem to be a bit of a combination of 
both. So I think it has much to do with the 
culture of the organization, and if they can 
work together, only if you have a good part of 
your management really involved. This is not 
a one guy show. The culture of the company 
must be dancing to the same music, everyone 
must be really engaged. What is the driver of 
the company? And this must be multiplied by 
every staff member so they can really follow 
it. 

Strategic choice is more linked 
to leadership characteristics 
when compared to the 
influence made by 
"competitive intensity of 
industry" 

F 

" - Yes, but with a lot of data and also with 
good professionals that can analyze that data. 
As long as what drives them to their decision 
it should be a good data instead of a bad data, 
but in the beginning they start to gather any 
data that they think is good, and also if the 
professional doesn't have the experience to 
analyze that data they'll take the wrong 
conclusions, but the bottom line is if you have 
good data and good professionals and good 
knowledge to analyze that data, yes, I see that 
the balance can happen. Otherwise it'll not 
happen." 

Capacity to have data integrity 
and analyze data will play a 
key role to properly understand 
external motivation 

G 

" - Yes"! Absolutely. We were having plenty 
of this discussion in the past, especially in 
how to manage those three. There were 
always different opinions, that usually it's not 
possible when you flexibility, it has 
higher cost. Or, if you want to have a low cost, 
you have to trade one for another, flexibility 
or agility. " 

You can be lean, responsive 
and agile, however trade offs 
will happen 

H  

" - I think that agility is going to be leading in 
the future, that efficiency might suffer a little 
bit, but the benefits that will be gained by the 
extra agility;" 
" - The efficiency might decrease a little bit, 
but the extra agility will definitely be much 
more beneficial. I think increasing agility will 
be very profitable in the long term. And, yes, 
I think you can still have the necessary 
efficiency and responsiveness to be very 
competitive in the market if you focus on 
agility. I think it can, I'm not saying it's easy." 

Agility will reduce efficiency. 
But extra agility will bringer 
more relevant benefits 

(continues on next page) 
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Table 13 - Transcription of excerpts from the answers to the research question (continuation) 

Interviewed Question Quoting Within Analyse 

I 

 

" - Yes, I do believe. It's not easy, but I really 
believe in that;" 
" - If you don't have these 3 dimensions, you'll 
not survive in the future. How are we going to 
do that? As we discussed many topics, for me, 
the mindset of the employees we need to face 
these 3 dimensions is to really like working in 
teams and knowing how to find solutions for 
the problems;" 
" - Innovative solutions regards a problem that 
exists;" 

To respond to the competitive 
intensity of the industry, be 
efficient, responsive and agile 
is a must 

J 

“No doubt about that. The thing is, what is the 
point? I use the dialectic method, you have to 
explain all the contradictions between these 
three elements and put them on the table. If 
you think linearly, there are going to be 
impossibilities. If you generate synthesis at a 
higher level, they are perfectly possible. You 
will never be able to do this if you do not have 
all the functions of the company together. 
And you will never be able to do that if there 
is no strategy and systemic thinking in the 
process. In other words, it is possible, but it is 
not easy. You see? 

To be efficient, responsive and 
agile you need to clarify the 
difference between them. And, 
it needs to be a company 
objective 

Source: Author (2020) 
  
 

4.2 Results of the Quantitative Analysis 

 
The choice and definition of the numerical scales that support the constructs resulted 

from the literature review. This process necessarily passed literary analysis and confirmation 

of coherence, of the author's knowledge, with subsequent confirmation of the construct 

validity. In a process of up to three "rounds" the adjustment considered satisfactory for these 

numerical scales was reached. 

From the constructs, the definition of the hypotheses to be tested and the development 

of the quantitative analysis, we have the determination of the viability of the construct and 

the understanding of the correlations between the variables studied. The confirmatory factor 

analysis (CFA) was conducted and the data can be seen in the diagram below. 
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Figure 12 – Structural equation modeling (SEM) 

 
Source: Author (2020) 

         
Thus, finally, for the hypothesis test performed we have the following objective 

results. 
 
Table 14 - Hypotheses Test results 

Relationships Estimate P-value 

Cost_Leadership 
---> Lean 0,065 0,344 

---> Responsive 0,342 *** 

---> Agile -0,052 0,481 

Customer_Centricity 
---> Lean 0,411 *** 

---> Responsive 0,202 0,017 

---> Agile 0,133 0,098 

Differentiation 
---> Lean 0,134 0,083 

---> Responsive -0,127 0,133 

---> Agile 0,435 *** 
Source: Author (2020), adapted from Picasso, F. (2014) 
  

The objective interpretation of the results of the hypothesis tests for the data in the 

database used is such that it supports the following statements: 

The strategic choice of cost leadership has a statistically tested and proven correlation 

with the competitive priority of the responsiveness construct, while not confirming statistical 

correlation with the competitive priority of the efficiency construct (Lean) and the agility 

construct. The strategic choice of the Customer centricity construct with lean and 
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responsiveness is statistically tested and confirmed. Likewise, the strategic choice of 

customer centricity has tested and not confirmed statistical validity with the agility construct. 

Finally, the strategic choice of differentiation has a tested and validated statistical 

correlation with the construct of competitive agility priority and has no confirmed statistical 

correlation with the efficiency construct and the responsiveness construct. 

 

4.3 Results outcome from this study and other literature studies 

 
A table of results which might support clear comparison between results of this study 

and other literature studies is available below. This table is aimed to trigger discussions on 

where results of different studies may confirm one to the other and may disconfirm one to 

the other: 

- Study A - Lean and agile manufacturing: external and internal drivers and 

performance outcomes. International Journal of Operations & Production 

Management (Hallgren, M., & Olhager, J. (2009)). 

- Study B - Implementation of a responsive supply chain strategy in global 

complexity: The case of manufacturing firms. International Journal of Production 

Economics, 147, 198-210 (Roh, J., Hong, P., & Min, H. (2014)). 

- Study C - The impact of supply chain integration on performance: A contingency 

and configuration approach. Journal of Operations Management, 28(1), 58-71 

(Flynn, B. B., Huo, B., & Zhao, X. (2010)). 

- Study D - Creating the customer‐responsive supply chain: a reconciliation of 

concepts. International Journal of Operations & Production Management 

(Gunasekaran, A., Reichhart, A., & Holweg, M. (2007)). 
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Table 15 - Results plot from different studies related to strategic choices and competitive 

priorities of industry 

Paper title Study A Study B Study C Study D  This Research 

Author 

Hallgren, 
M., & 
Olhager, J. 
(2009) 

Roh, J., Hong, 
P., & Min, H. 
(2014) 

Flynn, B. B., 
Huo, B., & 
Zhao, X. 
(2010). 
 

Gunasekaran
, A., 
Reichhart, 
A., & 
Holweg, M. 
(2007). 

Alexandre Dupin Gade, 2020. 

Soft Phase 
Approach - 
Qualitative 

study 

Not 
Applicable 

Not Applicable Not 
Applicable 

Not 
Applicable 

14 - It is possible for a company to be 
efficient, responsive and agile at the 
same time. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 

15 - The segment in which the industry 
operates will influence the strategic 
choice. Therefore, cost leadership, 
customer centricity or differentiation will 
result from the determination of the 
company's leadership. However, the 
strategic choice will be influenced by 
external factors such as the intensity of 
the industry's competitiveness. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 
16 - The company's competitive priority 
is defined based on its strategic choice. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 

17 - Although the competitive priority is 
influenced by the definition of strategic 
choice, clear and well-established 
borders as understandable limits between 
efficient, responsive and agility are also 
a condition for this viability. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 

18 - The strategic choice is more 
strongly associated with the leadership 
profile than with external factors such as 
the intensity of the industry's 
competitiveness. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 

19 - The strategic choice, the definition 
of the competitive priority and the 
feasibility to be efficient, responsive and 
agile at the same time are significantly 
associated with analytical skills, the 
quality of data obtained, as well as the 
ability to handle this data. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 

20 - It is possible to have three 
competitive priorities, but there will be 
tradeoffs between them. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 

21 - Agility will reduce efficiency. But 
extra agility will bring more relevant 
benefits. 

Not 
Applicable Not Applicable Not 

Applicable 
Not 

Applicable 

22 - It is possible for an industrial 
organization to be efficient, responsive 
and agile and should be understood as a 
necessary condition in view of the 
currently experienced arena of 
competitiveness. 

(continues on next page) 
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Table 15 - Results plot from different studies related to strategic choices and competitive 

priorities of industry (continuation) 

Paper title Study A Study B Study C Study D  This Research 

Hard Phase 
approach - 
Quantitativ

e Study 

1 - "Lean and 
agile 
manufacturing 
differ in terms of 
drivers and 
outcomes." 

5 - The effective 
implementation 
of a responsive 
supply chain 
requires a careful 
definition of a 
responsive supply 
chain strategy in 
terms of a product 
range and the 
frequency and 
innovativeness of 
the product 
offerings. 

9 - Both 
contingency 
and 
configuratio
n approach 
indicated 
that Supply 
Chain 
Integration 
(SCI) was 
related to 
both 
operational 
and business 
performance
. 

11 - Four types 
of 
responsiveness 
are identified: 
product, 
volume, mix 
and delivery all 
of which can 
relate to 
different time 
horizons, and 
can be present 
as either 
potential or 
demonstrated 
responsiveness. 

23 - Considering p-values 
at the hard phase step of 
this study, data used and 
numerical scales applied, 
there are positive 
correlation between Cost 
leadership strategic choice 
and responsiveness 
competitive priority. As 
well, strategic choice of 
customer centricity has a 
positive correlation with 
responsiveness and 
differentiation has a 
positive correlation with 
agile competitive priority. 

2 - "The choice of 
leadership 
strategy fully 
mediates the 
impact on 
competitive 
intensity of 
industry as a 
driver of lean 
manufacturing, 
while agile 
manufacturing is 
directly affected 
by both internal 
and external 
drivers i.e. a 
differentiation 
strategy as well as 
the competitive 
intensity of 
industry." 

6 - Firms need to 
provide key 
implementation 
practices (i.e. 
sharing of 
information with 
customers, 
collaboration with 
suppliers, use of 
advanced 
manufacturing 
technology) to 
achieve pull 
production to 
achieve 
responsiveness to 
the market. 

10 - The 
results 
indicated 
that internal 
and 
customer 
integration 
were made 
strongly 
related to 
improving 
performance 
than supplier 
integration. 

12 - Supply 
Chain can 
feature different 
levels of 
responsiveness 
at different 
tiers, depending 
on the 
configuration of 
the individual 
nodes, as well 
the integration 
thereof. 

24 - Considering p-values, 
data used and numerical 
scales in support of this 
study, there is no proven 
correlation between 
strategic choices of cost 
leadership and competitive 
priorities of lean and agile 
manufacturing. As well, 
there is proven correlation 
between strategic choice 
of customer centricity and 
competitive priority of 
lean and agile 
manufacturing. As the 
third strategic choice 
considered, differentiation 
has no correlation with the 
competitive priority of 
lean and responsive 
manufacturing. 

3 - "Agile 
manufacturing is 
found to be 
negatively 
associated with a 
cost leadership 
strategy 
emphasizing the 
difference 
between lean and 
agile 
manufacturing." 

7 - The key 
contextual factors 
that influence the 
extent of 
implementation 
of a responsive 
supply chain 
strategy are 
mostly the size of 
firms, industry 
characteristics, 
and customer and 
supplier bases, 
rather than the 
location of 
manufacturing 
firms; 

Not 
Applicable 

13 - A holistic 
framework is 
proposed, 
distinguishing 
between 
requiring and 
enabling factors 
for 
responsiveness, 
identifying the 
key relationship 
within and 
between the two 
categories. 

Not Applicable 
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4 - "The major 
differences in 
performance 
outcomes are 
related to cost and 
flexibility, such 
that lean 
manufacturing 
has a significant 
impact on cost 
performance 
(Whereas agile 
manufacturing 
has not) and agile 
manufacturing 
has a stronger 
relationship with 
volume as well as 
product mix 
flexibility than 
does lean 
manufacturing." 

8 - The 
implementation 
of a responsive 
supply chain 
strategy includes 
the integration of 
inter-
organizational 
resources (i.e. 
socio relational 
and techno-
process 
integration) 
across the global 
supply chain to 
enhance pull 
production 
capabilities. 

Not 
Applicable Not Applicable Not Applicable 

Source: Author (2020) 

4.4 Research practical implications and limitations 

 

Supply chain managers, strategists, academics will find in this research an elaborate 

work methodology that tests the necessary exchange of contents between industrial 

operations in the present time and research in industrial operations. This work confirms the 

anticipation and, in turn, the update of academic research in relation to occurrences in the 

industry when announcing its research results and publishing them. An example of this is the 

fact that the articles used in support of this research proved to be quite contemporary for the 

current supply chain manager even though they date from years or previous decades. This 

perception can be seen as an incentive for industry agents to update themselves in the 

academy, increasing their effectiveness in the development and execution of practices that 

will bring a high return to their industrial activity. 

For the development of this research, I must recognize the effect of my non-academic 

experience with the process. The over 18-year experience in the supply chain of the consumer 

goods industry has influenced the way I see consumption, the consumer market, the 

customer, the supplier, the industry. Recognizing this challenged me to consider 

professionals from industries operating in segments other than consumer goods, but it did not 

fail to influence the emphasis made on the themes contained in the research questions 

elaborated. 
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The HPM, in its database, brings contents answered by industry A, B and C, which 

in itself, will also have an implication, reducing the ability to universalize the results when 

considering industries of other segments not dealt with here. 

Despite the enormous generosity of all respondents donating up to 90 minutes of their 

precious time each to this work, the detailed interview questionnaire designed to serve the 

research question could have given more focus to the research question itself. Still, for a 

semantic question, a change in the format of the research question, changing from “Can an 

industrial organization be efficient, responsive and agile at the same time?” to “How can an 

industrial organization be efficient, responsive, and agile at the same time?”  could have 

added even more revealing insights from each interviewee’s experience. 

Nonetheless, the material produced can be considered of high contribution and 

potential in the service of academic research. 

As critical factors in the development of this project, it is essential to emphasize the 

necessary development of an interview that maximizes the opportunity to explore the donated 

time of managers operating in the supply chain for the project. The interview, interviewer 

and interviewee, if properly aligned, can produce excellent content to be offered to scientific 

projects. 

When the first version of this document was available it was shared with three (03) 

professionals working in the automotive, consumer goods and advisory consulting industries. 

The proposal to them was to read and share what they would consider about this research 

when thinking on its relevance either for practitioners or to researchers. Is important to 

highlight that those professionals were not earlier involved or neither have had any 

participation at the interview phase of this research. With that, below their answers and 

considerations are shared. 

From a Senior Leader, at the Global Head Quarter of one traditional consumer goods 

company. The mentioned company operates in most territories worldwide and at different 

segments like foods, beauty, pet food and others.   

 

“Can an industrial organization be efficient, responsive and agile at the same time?” 

"This might be the most recurrent question done by company leaders around the 

world in the past years. The author, “Alexandre Gade”, brought in the dissertation a 

lot of different aspects potentially impacting on the answer to that important question. 

Bringing the perspective from different industries in different markets, through the 

interviews with senior leaders, he was able to consider that evolving from an 
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“Efficient Supply Chain” to a “Agile Supply Chain” is a competitive advantage that 

will enable companies to have higher probability to be successful in the globalized 

environment of recent years. Clearly the sense of urgency to embark and progress 

more in such an evolution depends on the intensity of the industry competitiveness. 

The research of different literatures also enriched significantly the proposal of the 

current theses, touching on concepts as: “Trade-Offs theory” and “the Sand Cone 

Theory”, in which arguments support The Theory of Performance Frontier. In the 

latter, frontiers are formed by choices in plant design and investment, as well as by 

choices in plant operation, which are also important aspects to be considered on the 

way to become efficient, responsive and agile. Due to the progress made in the past 

years, another fundamental factor mentioned in the study is potential brought by the 

digitalization and the possibility to have enormous amounts of data shared along the 

value chain. Such progress definitely has played an important role for companies to 

accelerate their efforts, evolving from a cost leadership strategy towards a position 

where differentiation has an important role to play on the competitiveness field. 

Finally, with other numerous relevant pieces considered in the research, the author 

was able to answer the valuable question posted at the first phrase of this text: “An 

industrial company can be “efficient, responsive and agile” as long as this is a 

strategic choice. The decisive stimulus for this choice will be in the intensity of the 

industry's competitiveness. The need to be efficient, responsive and agile can also be 

associated with the segment it operates in. When considering the competitive priority 

of the industry, boundaries and clear limits define where “lean/efficiency, 

responsiveness and agility” start and end are a determining factor in this viability.” I 

also would like to register my appreciation for the author, Alexandre Gade, allowing 

me to have the opportunity to review the dissertation and providing access to such a 

rich material. Certainly, this has contributed to my professional knowledge and will 

allow the application of different perspectives when contributing to the company's 

challenge of remaining relevant and competitive.” 

 

From a Senior Leader, at one for the Global Engineer and development center at a 

traditional automotive company operating worldwide. 

 

“I was very impressed with the quality of the dissertation, the scientific rigor, the care 

in constructing the ideas and writing of the texts. The chosen theme is of total 
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relevance to the auto industry. I was able to perceive a very clear parallel of the 

challenges that you cover in the text with what I can observe in my work. Consider 

that in the automotive industry the impact of the supply chain and product flow 

represents something like 20% of the total cost of a vehicle (added only the direct 

costs of logistics to bring tier # 1s parts and dispose of the finished product to 

dealerships). This area has gained increasing attention and the efficient management 

of these costs is vital. At the same time, the consumer demands more and more for 

novelties, in addition to the legislation that forces regulatory updates of safety and 

more and more frequent emissions, shortening the life cycle of the product and 

producing a constant state of mutation in the supply chain, requiring it to be 

responsive. It also came to mind as I read the text, one of the great challenges of the 

automotive industry, which is to be flexible in order to generate new revenue 

opportunities, allowing customers to customize products (100 years after Henry Ford 

said about the T model: “The consumer can choose the color, as long as it is black”, 

this jargon still reflects a lot the lack of adaptability, of being able to work with small 

batches and having the speed to attend to any need that is minimally out of the 

standard). Lack of agility!! 

I found one of the responses from the questionnaires very interesting, where a 

beverage executive mentioned that different products need a supply chain with 

different characteristics: 

-          

“That is absolutely what is happening to us today. We have functional products with 

which we do need to be only efficient. Because in the end, this is the main driver. So, 

a percentage of our portfolio is functional and needs to be only efficient. Then, on the 

other end, we have the products that generate value in our company and they 

absolutely need to have this other characteristic, efficient, agile and flexible. (…)” 

 -          

This example made me think that a similar strategy could be adopted with potential 

success in the automotive industry ... And this possibility was what led me to realize 

the wealth of knowledge that you have built along this journey, gathering information 

from the most different sectors and observing good practices and “pain points” from 

different branches. I believe that this knowledge has the power to generate important 

results.” 
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From a Senior Business Leader, at a Global Researcher and Advisory firm providing 

information, advice and tools for leaders in IT, finance, HR, customer service and support, 

communications, legal and compliance, marketing, sales, and supply chain functions. 

 

“Mr. Gade, first of all, congratulations on the bold and pertinent theme. In general, I 

found the thesis to be very robust and structured. I have a few comments for you to 

consider: 

Literature Review - suggestion would be considering the concept of “Demand 

Shaping”, which can illustrate in a very practical way the scenario you are trying to 

describe; the clear message here is, organizations want to decide now what I’m going 

to sell 6-8 months from now, for something more dynamic. 

Methodology - The methodology is well described and consistent with how you 

carried out the study. Of course, this is natural, but I would tend to think that the 

assumptions within the context to be assessed made the assessment somewhat 

difficult, which was very well circumvented with the proper handling of the notes to 

the conclusions. 

Results - the conclusion is that a company can have three attributes if it has this as a 

“strategic choice”. I would point out that it is more than a “strategic choice”; these 

are arduous transformations, which sometimes require breaking huge paradigms, 

changing the culture, and eventually rethinking a lot when the “strategic choice” is 

made. I also believe that when the three attributes are brought, “Efficient” changes 

its meaning, than when it is isolated, so there is a redefinition of what is efficient.” 
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5 DISCUSSION 

  
   This chapter resumes the content presented in the Literature Review, Methodology, 

and Results with a discussion by taking into account the objective and question of this 

research. 

“Can an industrial organization be efficient, responsive and agile at the same time?” 

This gap identified through the study of the literature presents itself almost as a 

challenge to the ambitious purpose of being efficient in industrial costs, in maintaining the 

highest level of service, in serving different segments, and in maintaining a successful 

innovation agenda in new products, brands and markets. 

   

5.1 Discussion and revision of the literature  

  
In this section, the vast literature accessed revealed a “constant”. At first unexpected, 

because it refers to the latest surprise of all times and confronted with an accelerated change, 

which was all presented by the consumption market of their products. In this literature 

review, which uses an important article published back in 1969, states that in the supply 

chain, the increase in the number of products launched, the reduction in the life cycle of 

products, a reduction in sizes of production batches, a consequent increase in changeovers, 

was already present at its maximum. In 2002, the effect of the internet in favor of 

synchronization and industrial efficiency was mentioned, but on the other hand it provided a 

relevant transformation in consumption habits. Accordingly, the years 1969, 1984, 1990, 

1995, 1997, 1997, 1998, 2001, 2002, 2002, 2004, 2007, 2007, 2008, 2008, 2011, 2012, 2015, 

2016, 2018 all evidenced and registered cycles in the searches for “Manufacturing-missing 

link between manufacturing management and corporate strategy; competitive advantage in 

manufacturing firms; business and functional levels of strategy; trading off one capability by 

another in manufacturing; the bullwhip effect; effects of technology in benefit of supply 

chains; effect of this technology once it empower consumers; software-based integration 

infrastructures and integration structures; next-generation of agile manufacturing systems; an 

audit of agility in the supply chain; the market sensitiveness, process integration, information 

driver and flexibility measures of supply chain performance; relationship among lead-time, 

cost, quality, and service level and the leanness and agility; the “uncertainty framework.”; 

unanswered questions from the literature on cumulative capabilities; a culture of 

competitiveness and knowledge development on supply chain performance in varied market 
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turbulence conditions; "agile manufacturing (AM)" and "Supply chain management (SCM)" 

with the objective of developing a framework for "responsive supply chain (RSC)"; 

phenomenon of risk management and risk management strategies in global supply chains; 

improving the flexibility levels of the supply chain of an organization; calculating the agility 

index; Total Agile Design Systems (TAD); (SC agility) and how SC agility impacts on firm's 

performance; the Triple-A (agility, adaptability and alignment);” as moments of the most 

accelerated change, each in their own time. Thus, the increase in competition and consumer 

demand is the phenomenon that is repeated and the transformation in Supply Chain in line 

with this is the reaction that is repeated. This transformation in Supply Chain and the 

evolution of capabilities and the variations in management systems are the means to make 

this viable. Among all these principle periods and the search for universalization of concepts, 

it is very present. There is a vast debate about whether trade-offs are necessary at all. In this 

case, trying to verify if high performance on one front, when we consider quality, cost, and 

flexibility, requires non-performance in one or more of these other fronts. There is also a 

debate on these capabilities when they exist in a degree of maturity, they are cumulative and 

subsequent. The observation of the superior performance in innovation maintained at a 

competitive cost in the Japanese automotive industry and the search for answers to this cause, 

attribute the result to the presence of a high level of quality, which sustains and supports an 

excellent performance in flexibility, also presenting an adequate and competitive cost. The 

“Sand Cone Theory” is then the name of this elaborate rhetoric that is often re-accessed at 

times suggesting the universalization of this concept, and at times being unable to show the 

universalization of this concept. This analysis proved to be fundamental to this research since 

the definitions of efficient supply chain, of responsive supply chain and of agile supply chain, 

went through a necessary performance in industrial costs, flexibility, and capacity for 

innovation (in no particular order). For the benefit of this research, considering the studied 

literature and the research question, it is justified to expand on the discussion of “efficient, 

responsive and agile” from manufacturing to the entire production chain. At the service of 

this analysis, we apply the concept of end to end (E2E) supply chain here, which then 

considers suppliers, transformation, distribution, demand management and customer 

relations. 

It is worth mentioning that the evolution in the application of industrial management 

tools, the development of human capital, the use of software and technology for this 

improvement enabled the industry to reduce its uncertainty regarding the delivery of demand 

between the 1960s and 2020. When considering frequency, there is in fact a reduction in the 
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uncertainty of supply. Except for the disruptions, which have been increasing due to reasons 

of force majeure, the uncertainty of supply drops dramatically. Conversely, the uncertainty 

of demand has grown considerably, which is caused by different reasons. 

 

 5.2 Discussion and methodology of research 

   
Not only does the literature consolidate and reveal the discussion above, but also the 

interviews and the interviewees of this research; and once again demonstrating that today 

companies are facing the greatest challenge of all times, converted into competition by 

consumer preference. The interviewees develop positive interpretations considering this 

current reality and present alternatives, decisions, and models of action that adjust the way 

of working with the challenge that presents itself.   

Uncertainty of demand, partnerships with suppliers, use of industrial capacity and 

flexibility, location of the supply chain versus the consumer market, showed greater harmony 

in the responses of the different interviewees, regardless of the region and segment they 

operate in or are located in. Product sourcing strategies, product margins, innovation costing 

strategy, risk management for global versus local suppliers, strategic positioning with regards 

to service level challenges are, in contrast, the elements that showed the greatest variation 

among the interviewees (check results in annex B – “Quoting answers of questions applied 

at the interview”). 

The qualitative stage of this research also reaffirms the difference in the impacts 

perceived within the industry, depending on which industry segment you are in. Whether you 

are in consumer goods, in machinery, in the chemical industry, in the consulting industry, in 

the software industry, or in agribusiness, this stage is different for each of them. 

From the qualitative research, advancing to the quantitative stage of this research, it 

migrates from a broader universe regarding the different types of industry, to the universe of 

data collected through the HPM codebook, which is composed of machinery manufacturers, 

vehicle component manufacturers and electronics manufacturers. 

The fact that the HPM data is focused on three (03) types of industry segments, when 

observed under the responses of qualitative analysis, which openly state that the nature of the 

industry has an influence on how efficient, responsiveness and agile are seen and perceived, 

therefore represents a limitation of this research. Conversely, definitions and numerical 

scales in support of the construction of constructs, for later statistical analysis, represent a 
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powerful tool in favor of the detection and determination of observations that may explain 

phenomena and anticipate strategies in the service of supply chain. 

 
 

5.2.1 - The constructs 

  
For constructs related to the industry's competitive priority, we have to: 

Lean - In the elaboration and confirmation of constructs, the numerical scales that 

were maintained for Lean are explicitly related to the reliability brought by this methodology. 

On the other hand, they highlight the cost efficiency less strongly that is also a characteristic 

of this methodology. In this sense, I believe that these scales were found wanting for the 

construct.  

Responsiveness - in the construct of responsiveness, five numerical scales were 

feasible, and seem to be in line with the definition of responsiveness adopted in this research. 

 Agile - in the agility construct, five numerical scales were viable, and these seem to 

be in line with the definition adopted for agility in this research. 

For constructs related to the strategic choice of the industry, we have to: 

Cost leadership - in the construct of cost leadership, three numerical scales were 

feasible, and these seem to conform with the definition adopted for cost leadership in this 

research. 

Customer centricity -in the construct of customer centricity, four numerical scales 

were viable, and these seem to be in line with the definition adopted for customer centricity 

in this research. 

Differentiation -in the differentiation construct, two numerical scales were feasible, 

and these seem to conform with the definition adopted for differentiation in this research. 

Therefore, the hypothesis test developed in this research, by reading the p-value 

directly, suggests that: 

- Cost leadership did not present a statistically validated correlation with the 

industry's competitive priority in lean manufacturing. 

This result, in principle, contradicts an expectation that is based on the perception that 

the elimination of losses and activities that do not add value are what fundamentally guide 

the management practices of a lean manufacturing process. Lean manufacturing proposes to 

eradicate unnecessary costs resulting from its obsessive discipline in eliminating losses. At 

first, it is expected that the strategic choice to lead by cost will be positively supported by the 
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competitive priority of lean manufacturing. The reasons why the p-value for this test is not 

less than 0.05 may be in an incomplete list of numerical scales that best support this 

correlation, whether they be in Cost Leadership or in Lean Manufacturing. 

- Leadership by cost presented a statistically validated correlation with the 

- The strategic decision of differentiation did not present a statistically validated 

correlation with lean manufacturing. 

- The strategic decision of differentiation did not present a statistically validated 

correlation with responsiveness. 

- The strategic decision of differentiation showed a statistically validated 

correlation with agility. 

 

“Can an industrial organization be efficient, responsive and agile?” 

 

This research question, constructed in this way, possibly absorbs the author's bias into 

believing or not believing in this viability. How an industrial company can be efficient, 

responsive and agile, is after all the pursuit of this project. 

The careful construction of the constructs that support this question, as well as a set 

of data available from these numerical scales, are of fundamental significance in this 

development. 
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6 CONCLUSION 

  
This chapter summarizes a reflection on the objective of this research, the method 

employed, and concludes with respect to the results found. It is also the objective of the 

chapter to present the contribution of this work to the advancement of knowledge and to 

discuss its practical contribution. The limitations of this study will also be presented, as well 

as offer suggestions for future research. 

  

6.1 - Research objective 

  
“Can an industrial organization be efficient, responsive and agile at the same time?” 

This gap, presented in view of the gap identified in the literature studied, aims to 

contribute to management practice, supporting leaders and managers of companies and 

industrial operations in anticipation of the intention of having high performance in industrial 

costs, focusing on the customer and having a high level of innovation in products and 

services. In this sense, the question focuses on assessing whether in the same industrial focus 

all these results are possible, either through cumulative skills and competences, or through 

necessary trade-offs between them. 

It became clearer in the development of the study that the answer to “how” an 

industrial company can be efficient, responsive and agile at the same time, is in fact the main 

focus of this work and the best contribution to the managerial practice that this research could 

bring. Nevertheless, it is relevant to consider that the question in this research does not 

indicate that this is a search or a recommendation for all industrial companies, but rather a 

question whose answer may meet different needs. 

The words efficient, responsive and agile used in the question of this research 

consider the adoption of the terms used by Fisher, 1997 and Hau Lee, 2002 to approach 

supply chain strategies when dealing with demand uncertainties and even supply 

uncertainties. These uncertainties are fundamentally associated with the response stimulus 

given to consumer desires, through innovation in products and services, which consequently 

affect demand and, in particular, demand predictability. The form and intensity in which this 

uncertainty occurs are then a stimulus for the construction of supply chain strategies adopted 

in order to counter the effects of these uncertainties. 

In conclusion, the objective established for this research has been achieved. The 

organization of existing literature, the temporal analysis of the relationship between supply 
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chain and changes in the consumer market, the strategic choice of organizations and the 

competitive priority of companies in relation to strategic choice, the testimony of leaders who 

are leading supply chain at local and regional levels and the confirmatory factor analysis 

from the HPM Codebook database, are contents of this conclusion presented here. 

  

6.2 - Research Method 

 

The research methodology adopted is widely presented in the chapter for this purpose. 

In conclusion the reference to be made to the method is to define its assertiveness for the 

purpose of this study and the contributions brought by the method used. 

The intention to understand how senior professionals in supply chain are observing 

and translating the world around them, as foreseen by the mixed method, was correct and 

brought a great contribution to the development of this research. The interviews brought 

proximity to present competitiveness; it also brought insights about how different leaders, 

different industries and different markets perceive the same phenomenon in the same way or 

in a different way and help find the causes for this.  

In this qualitative stage of the work, the construction and preparation of the interview 

constitute a key element. For this research, a long interview containing twenty-nine (29) 

questions comprising the ten (10) sub topics addressed as relevant to the context of 

uncertainties between demand and supply, with the objective of finding the research question 

in the end, constituted the strategy adopted. In this regard, it can be concluded that, on the 

one hand, to point out different elements that make up traditional causes of uncertainties in 

demand and supply so that the interviewee can properly react to the research question, in 

theory, supported a better judgment for them to answer the question. On the other hand, it 

would have been simpler, and possibly more appropriate to answer the research question 

exclusively if the strategy were to focus more on this question. Focusing more on the question 

would be to reduce the interview placing more emphasis on time as well as exclusive and 

objective attention to the research question. 

Finally, the qualitative stage of the process ends with unanimity among the 

respondents, signaling the viability of an industrial company to be efficient, responsive and 

agile at the same time. Some conditions are suggested for this to happen, but there is 

consensus in its viability. 

In the quantitative stage of this project one challenge was to find literature with 

numerical scales already developed for efficient/lean, responsiveness and agility. This 
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limitation may have underestimated the use of the content of the HPM Codebook round 4, 

which was available to contribute with the relevance of presenting the answer to the research 

question based on the use of data. The lack of literature with numerical scales may have 

influenced the results of the hypothesis tests, with an effect on the general interpretation of 

the work. Nevertheless, the study confirms the correct choice for carrying out the quantitative 

stage following the qualitative stage. 

 

6.3 - Contribution to administrative practice and study limitations 

 

The project shows, through the interviews, that senior leaders operating in different 

industries and in different markets crave answers about “how” to adapt their competitive 

priorities and thereby prepare their companies to compete in the market in which they 

operate. This desire confirms the value of this research for administrative practice. 

Additionally, the research model presented also aggregates value to administrative practice 

when it combines the sequence of literature review to identify the gap to be studied, followed 

by interviews with senior professionals and analysis of the interviews, leading to the 

construction of constructs and hypothesis tests against an existing database. This rich 

methodological combination is an objective contribution to research and administrative 

practice. 

The limitations of this study come up against the lack of more research with numerical 

scales associated with the concepts of lean/efficiency, responsiveness, agility. Also, 

databases containing these numerical scales are also a limitation of this research. 

Future research considering the strategic choices of "cost leadership", "customer 

centricity" and "differentiation" as well as competitive priorities of "lean/efficiency", 

"responsiveness" and "agility" are suggestions for future research and the maintenance of the 

question about " How can the same industrial organization be efficient, responsive and agile? 

” all of which have yet to be extensively studied. 

   

6.4 - Conclusion and final comments 

  
Finally, as a result of this research it is defined that an industrial company can be 

“efficient, responsive and agile” as long as this is a strategic choice. The decisive stimulus 

for this choice will be in the intensity of the industry's competitiveness. The need to be 

efficient, responsive and agile can also be associated with the segment it operates in. When 
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taking into consideration the competitive priority of the industry, the boundaries and clear 

limits that define where “lean/efficiency, responsiveness and agility” start and end are 

determining factors in this viability.  

In addition to these boundaries and limits present in the definitions of these three (03) 

strategic choices and these three (03) competitive priorities, they will also not overlap within 

the company. The strategic choices and competitive priorities will be focused on the 

company's products and/or services, in other words: the strategic choice of cost leadership 

will either be on all products and services of the company, not allowing the coexistence of 

the other two strategic choices of customer centricity and differentiation, or it will be in one 

part of the company's products and services so that it will allow another part of the company 

to apply the other strategic choice. 
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Annex A 

  
Interview: 

- Section 1 

- Introductions of interviewer and interview participant; 

- Overview of purpose of the study; 

- Confidentiality assurance; 

- Permission to audio record interview; 

- Section 2 

- Demographic data 

- Title of interview participant; 

- Job history; 

- Supply Chain – Uncertainty on product demand and supply; 

● How would you balance uncertainty of product demand and supply? 

● Considering the uncertainty on product demand, what is it about? 

● How do you differentiate product demand uncertainty among different 

skus? 

● Are there any products in the portfolio with higher predictable 

demand? And lower predictable demand? What would explain this predictability? 

● What source of disruptions would you recognize in your operations? 

● How does your organization recognize and manage risks of disruption 

related to external factors such as: supplier disruption, weather impacts, border issues 

related to political situation? 

- Supply chain strategies on product sourcing; 

● How are functional and innovative products managed to deal with 

demand uncertainty? 

● The bullwhip effect is recognized as the amplification of order 

variability as it goes upstream along a supply chain. As a result, even though the 

original product demand is stable, many parts of the supply chain would still face 

highly unpredictable demand. Do you recognize it? 
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● What strategies do you have in place to reduce this effect along all 

supply chains? 

● What level of information sharing and collaborative replenishments 

up and down the supply chain do you manage to have? 

● Is supply chain segmentation applied to your organization? If so, how 

does it work? 

- Supply Chain on product margins – general comments; 

● In contrast to functional products that tend to have lower profit 

margins, and lower cost of obsolescence, innovative products tend to have higher 

profit margins, and higher cost of obsolescence. Would you confirm that? 

● What strategy do you use to capture conversion cost on different 

products? 

- Strategic Sourcing - global suppliers versus local suppliers; 

● Concerning global operations, how do you rationalize, global versus 

local suppliers? 

● Considering global procurement and sales, different currencies 

involved in the business and the various exchange rates, how would you fix the raw 

material cost and sales collection risk to assure a smooth supply chain in demand and 

delivery process? 

 - Innovation and supply uncertainty strategies; 

● For new product development, what could be considered to reduce 

uncertainty supply strategy to manage risks of supplier failure? 

- Level of service; 

● How does the company manage tradeoff between level of service, 

plant efficiency and inventory level? 

● To what extent information technology would be considered to 

support this tradeoff? 

● How has information technology been evolved in your company over 

the last decades? 
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- Asset utilization and plant Capacity; 

● How is capacity managed from a Global perspective considering short 

and long term? 

● What should be the trigger for new investments? 

● Concerning time basis, what defines short and long-term investments? 

- Productivity – Flexibility versus efficiency; 

● Are there KPIs and targets that set clear rules and limits between 

flexibility and efficiency? 

● To what extent is the number of SKUs considered a key element that 

supports lowering or increasing complexity and also potentially reducing efficiency? 

- Localization;  

● What should be the driver to defining plant location? 

● Which topics is this determining factor more related to: consumer 

market, supplier proximity, regulatory elements? 

● From the global operations‟ perspective, how would those elements 

drive final decisions? 

- Research Question; 

  

● Do you believe an industrial organization can be efficient, responsive 

and agile at the same time? 
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Annex B 

Table 16 - Quoting answers of questions applied at the interview 

M 

1.1 " - when we talk about supply, something that we can manage to have is a more reliable operations or more 
reliable suppliers"; 
" - On the demand size, of course, its harder for us, because we don't manage that directly from the operations 
point of view; What we try to do is work closer with our commercial team; All of that is what we can do, but 
that doesn't mean that we are going to address 100% of the uncertainty;" 
1.2 " - So obviously in the end it comes from our customers and in the end from consumers. Our operations 
supply different markets with different categories which tend to compensate themselves. But again, in the end 
we are not able to eliminate all of the variation that comes from our customers, because we even make the 
decisions to allow programs or promotions and they don't tell us because they are other the company, and after 
they make the changes, they remain confidential. I think that the demand is going to change, we have to be ready 
for that, we have to responsive and agile and try to get the most that we can on what those changes could be." 

1.3 " - we do prioritize some SQUs and we do prioritize some categories. The company have decide certain 

priorities and we do segment categories and products." 

1.4 " - There are some categories where you can have project accuracy that comes from knowing your customers, 
and the customers know their consumer rates and then you can predict that better. But on the other hand, like I 
said before, customers sometimes use "there are tools" to compete with other customers." Sometimes as tactical 
actions customer might react against competition on price where it might change immediate demand and this 
would change demand predictability" 
1.5" - vendors that may have issues, and in Mexico there could be some logistics issues too, customs where we 
have several imported materials and in terms of the ability or the speed in which we can clear customs and in 
cases of reliability on the supply side." 
I think the company has done a good job recognizing this issue and the proof of that is on the internal side we 
have programs like factory performance and reliability program (FP&R) which works to make our plants more 
reliable, and that includes production planning. In other side production planning includes some of these external 
factors. Now, on the specific actions, we also, to have in procurement, ..they address strategy to segment and 
address supplier issues in terms of first having available contingencies even not doing that for everyone, but at 
least having a program that tackle key supplier we also have a process of track supplier performance in the 
service and the quality area for vendors. In terms of border issues or political situations, when we know that we 
do try to create inventory (Buffer) and we make sense of it." 
2.1 " - The first thing on innovative products we try to make sure that materials for them are truly reliable on the 
demand side, as mentioned before, we try to take as much as possible insights with the commercial team and 
with our customers in terms of how they think the product will perform on the market." 
2.2 " - in addition to what we have said before, we do have processes that integrate different elements of the 
chain, so we do have a demand plan, then we have a supply network planning team that translate it in net 
requirements that we see at the plant, and in a way, balances our network because they decide to on data that we 
use in order to plan and really be able to manage those uncertainties that you mention so again, the idea is to try 
to minimize or control or keep as much as possible the bullwhip effect under control. And then we'll have the 
production planning team at the plant that translates that into what actually run in the different production lines. 
So the key is not only having all those elements, but also to have them talking constantly and really managing 
the supply chain, not through a comprehensive planning every day, but more than that, as a system that react or 
a process or a group that reacts to alerts. So what we do we don´t look at everything that we make so we only do 
at the alert that pop up in the system and that tell us "ok", this is the element that require your attention that's 
why you make a change or to put it in the program as you normally would, so those alerts that should be 
functional of parameters of the system have our way to control or to minimize as much as we can that is amplify 
the issues regardless of the origin of them." 

2.3 - 

2.4 " - Supply planning, they coordinate, they play a role where they are the bridge between the demand line 
team and near the plant, with the planning team. So they manage the information that needs to be shared so that 
we can find the best solution to the issues of the alerts can be ;" 
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2.5 " - We do have a segmentation in a number of things like it should, like I told you in procurements for 
example to segment different kind of materials but also to a difference strategy for each one of them, more than 
segmented to prioritize them in different ways by A, B or C, in terms of are they "As" commercially"?", but also 
are they "As" in terms of production? We do have different rankings. Of course the number one, the commercial 
A, B, C, but also we have to be cautious and see how we're going to play out in terms of demand because we 
supply so many different countries and an A for small country may be a C product in terms of our plant, so we 
need to use segmentation and use prioritization in order to control that. Another segmentation that we do is not 
necessarily because of the size of the business for each SQU, or because of the category or the customer they go 
to. We tend to mean at the importance of the customers like Walmart for example, that are very important 
partners, not that the others are not important, but like I said, we need to keep very good levels of service that 
customers that like Walmart. And also we do segments by the type of SQU, if it's a SQU for class or is it an sku 
for promotional in and out, or if it is a regular SKU." 
3.1 " - In terms of the obsolescence part, I'd say it all depends, it depends if the innovative products sell as 
planned and then they should not have the obsolescence. But normally, I guess by definition, they are innovative 
in a way that it has benefits about its components, then they tend to be more cope in because of their components, 
but I guess it all depends on if we sell the amount that we said it would so it all goes back to the uncertainty, 
how we can manage that in terms of how much or how high the obsolescence is. In terms of capturing conversion 
costs, the conversion costs would depend on different aspects that we have to follow to make the product in the 
facility, so every time we bring a new product or we review our product cost or product operations in the plant 
we need to be run through this is what the product has to go through before we finally ship to customers and 
that's what goes in the cost. We don't necessarily differentiate the cost before we analyze what development 
needs to be made. 

3.2 - 

4.1 - 

4.2 - 

5.1 - 

6.1 - 

6.2 - 

6.3 - 

7.1 - 

7.2 - 

7.3 - 

8.1 - 

8.2 - 

9.1 - 

9.2 - 

9.3 - 

10.1 - 

K 

1.1 " - talking from an inventory point of view, I think there are a few ways that you can balance that uncertainty. 
One is usually how you design your supply chain. Another one, how you manage your inventory position.  
"- I think it's critical to locate, to design the supply chain correctly for what you need. Is it labor intensive or 
investment intensive? So, imagine that there is uncertainty and we have globalized the plant. That way, we are 
matching the uncertainty of demand and the supply, keeping two large assets in Asia. How do we know the 
inventory for the world, imagine all the demand from the world. Global plants centralized and some local tactical 
plants. That way, we are reducing the cost of investment. Now, you have the other piece which is the inventory. 
In that example, inventory will always become larger when you have a longer supply chain. “do I want to have 
a local source that is closer or do I want to have a global 
source that is more distant?” And then, you have to do a trade-off, where in the global source you have a single 
asset that has lower cost. When you have a more localized supply, that probably requires other investments, 
launches, transfers from place to place. I think those two positions are critical, where you locate the assets, how 
you design the supply chain and the inventory positions you are going to take. When you say uncertainty to me 
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is how you manage data, all the data from supply, from the demand coming and the response, how you manage 
the flexibility of your supply chain, whether it is located in China, it's fine, Or, in the case of a locally-based 
plant, how you manage through ability to produce in a quicker way. " 
1.2 We do it in different ways. As I said before, the first key to decision is where the product is sourced from. 
That drives many variables. From the commercial demand point of view, we basically divide the products into 
a few categories, probably four. One, regular products. Then, we have regular products with volatile demand, 
because we promote them a lot. By promotion, we mean we want a lower price to raise the volume. So, we are 
actively trying to affect the demand. The other ones are kind of steady and slower growing. The second or the 
third one would be new products. So, that new product is something we test, we have a sense on how the 
consumer is going to react but we really don't know exactly how that consumer is going to react. Because that 
depends on multiple variables. For example "pricing" is, in my opinion, half of the puzzle. The other half of the 
puzzle is how much we communicate product benefits, how much advertisement we do. And those two variables 
from the point where we start making decisions to the point where you sell change because of market conditions. 
So, that's the first piece from a demand point of view on how we differentiate the products. The regular products 
are statistical. Show me the last 90 days of sales, put those into the regular belt curve, save some stock around it 
and off you go. With the promotional one, on top of that statistical model, you overlay what lift you think you 
are going to have on that promotion. And there's some sensibility models, where you do that. Then, there is the 
harder piece of the new products, because you do consumer research, lab tests - if you will - with consumers and 
you sort of know what demand is going to happen, but that's on a contained space, you truly never have the full 
picture before you launch. And I was forgetting, the fourth element is what we call "C" SKUs. In consumer 
companies, at least from what I know in Latin America and North America it's true for the same. In your A, B, 
C, D, you have a long tail of Cs and Ds. That long tail of Cs and Ds consists of multiple SKUs that bring very 
little dollars and very little margins and 5% of sales. So, we made the strategic decision to not have any safety 
stock for those SKUs. We forecast 100, we will produce 100, keep 100 in stock if we end up selling 101, so be 
it. But we've made a decision consciously to take a risk and cut sales there. We are not going to overstock these 
SKUs because the benefit of cutting a few cases there is that they're less valuable than the cost of having the 
inventory there, holding the inventory, a financial cost. Or the financial cost of changing the plant to react. So 
we only produce that SKU. So those are the four key areas of how we divide the SKUs on the demand side. 
Now, from the supply side, the location of your plant and the site of your plant is key, as we discussed previously. 
But then, once you have your plant established, what we've done is, in large plants like this, what we implement 
is what we call the operational strategy. So, there we have differentiated what the key elements for the system 
are, for the assets, for the people running those assets. One is to be running very reliably, very fast, to give us 
the volume. The other assets and the team need to be running and stopping with a lot of flexibility. That way, 
we see that a single part which is a plant was differentiated into the "A" SKUs that run the volume and into the 
"C" SKUs that stop and run. Those "As" and "Bs" could be different from the demand. Sometimes, they match 
A from the demand and from a plant point of view, but we try to tackle the problem from both sides, from the 
demand point of view and from the plant's to get a good balance in the middle. Obviously, the result in the middle 
is the inventory. 
1.3 - 

1.4 " - The regular products are more predictable and I'll tell you that in this globalized world, other things will 
play a role. Example we export to Canada where demand is very reliable. To them we produce a high-end 
product. We have a niche within that segmentation of the Canadian market. Because that particular consumer is 
steady and that is ageing. On the other hand our most volatile country used to be Venezuela because of the 
political situation. So, when we supply Venezuela, we're always thinking on an emergency basis.That is very 
disruptive. As well we have countries like Mexico, where we are suppliers in our industry to the trade. To 
Walmarts, Carrefours, Pão de Açúcars to Costcos. The trade in Brazil is very diverse, meaning while there are 
medium sized players, there's not a huge player like Walmart in the US or Mexico. So, the point is, when Walmart 
in Mexico or the US calls, we have to react. Because Walmart in Mexico has 40% of sales. You're not going to 
meet your goals without having a strong, flexible partnership with Walmart. And that is going to trigger all the 
way back to the plant, the supply chain and the suppliers, more production, more demand for packaging, etc. So, 
while that product may be regular and we may have implemented it as a regular product in Mexico, with the belt 
curve and statistics that I mentioned before, we may just get a call and say “look, this is going to become a 
promotion from now on”. But the reality is that between Brazil and Mexico is about 45 days. So what do you 
do? And those elements, from Venezuelan political situations to the Canadian consumer that is steady or 
Mexican and US's trade, the composition of a retail trade do change the composition of a product from regular 
and keep it regular for the Canadians or move it to a promotion, in case it happens in Mexico. So, in those cases, 
having all your demand very well aligned helps. How to manage the demand and supply on a single system, like 
(SAP) helps significantly. Building flexibility into a model, for example. 
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1.5" - Demand is a source of disruption! There are countries like Brazil that, in my experience... Latin America 
is very volatile. In Latin America, because we have a less sophisticated trade... We call global trade the Walmarts, 
Carrefours, the casinos, the big global partners. That is only half of the volume… the other half is mam and pops. 
It’s more small retailers. Those small retailers are more keen to buy on price deals than to be statistically on their 
inventories. In my experience, Brazil is a country that goes down faster, but also and equally as important, it 
goes up faster from the volume point of view. Brazilian consumers react when they perceive danger ahead, 
they've been trained historically to react faster and to take opportunities faster, because they know bad things 
could happen and they could be pretty bad in the future. And I think that is a historical reaction rather than the 
current reality. So, that is a source of disruption, we see demand going up, usually we are not going it through. 
So, visibility on the supply chain is very important. For a supply chain professional, you've got to realize that 
visibility and communication are extremely important. I think that for us, the challenge is how do we wisely, 
graphically, use that mega data to be able to have more visibility to our supply chain? All the way back to “yes, 
I am the supplier, the goods have just left my plant in China and they are going to the port. 
I'll just make one quick point to say that it's very important for supply chain professionals to recognize the 
visibility that each person is responsible for. I think we will get there, but while we don't yet have totally 
connected systems that are visible, we need to have people raise up what they see. But the way to do that is 
definitely to interconnect the entire supply chain. And we can clearly see on a weekly basis if sales in a particular 
brand go up and how that affects the picture of the raw material supply. Having that ability in those three places 
has given us a significant advantage. So, recognizing all the knots that are interconnected and linking them on 
an enterprise system like SAP and linking that to your supplier or to your customer, going forward is even more 
important, because the world is more globalized, we are going to continue to source materials from wherever 
they can give us the best quality and the lower cost. " 
2.1 " - To me, the hardest part of predicting demand is with new products, innovation. Because we don't know 
how customers are going to react. I'll tell you that, listening to consumers is extremely important. We have 
multiple ways, multiple tests to do that. I mean, that's kind of going to practice. When a regular product is selling 
in and out for a while, it's a lot easier to predict demand. So, that is a big challenge. We have, again, some models 
that tell us what to expect, but certainly we tend to have higher uncertainty, therefore we tend to have higher 
inventory when we launch a new product just to cover that demand. The challenge with that is if the demand 
doesn't do as expected, meaning much lower, then we end up with a whole bunch of products that we don't know 
how to sell. So, all that equation of new products is quite complex. I don't think I can pretend and tell you we 
have the perfect formula. It's something that we certainly need to get better at and that we need to recognize that 
it has many variables in the middle, which we are not always going to control. Because you make decisions six 
months in advance, three months in advance and things do change in that time." 
2.2 " - It does happen. I'll tell you, we have 2 groups of planning. We have what we call demand planners, which 
are people in touch with the commercial team, talking about demand, what the sales targets are and how we're 
going against them. And then, that data is put in the system and then absorbed by the production planners. In the 
middle you have what we call net requirements, which is the balance between the demand and your inventory, 
which are cascaded down to the plant. And those net requirements are the ones that we need to produce. 
Suddenly, with that shift in the market that was not foreseen, we started to see the safety stock of that particular 
lower-cost ingredient going down. And the discussion was “what's going on?”, from the production planners to 
the demand planners. The demand planners were saying “don't worry, it's just a little shift of demand that is 
about 7% or so, you should be able to cover it with your safety stock”. That is true, but what happened was that 
it was 7-10% on the demand, that's measured in units, how many units I was planning to sell and how many 
units I've sold. But we don't produce in units, we produce in blocks. So that effect of 7-10% increase in demand 
ended up being 15 to 20% of production, because we produce in blocks. So that 15 to 20% volatility coming 
from the plants end up as 30, 40%. So, you see how the bullwhip effect works. Yet, we recognize it. As I was 
saying earlier, it's hugely important to have your demand and supply linked in a single system." 

2.3 - 

2.4 " - Today we have visibility of what we input over demand. Daily, we see how our forecast is going against 
sales. That cascades down to inventory of finished goods, that cascades down to the requirements of the plant 
that deals with the production and that cascades down to the supply of raw materials. We send our suppliers data 
via EDI, everything is electronically. It would be great if we had the upstream and downstream visibility as we 
were saying. Ideally, each cash register or each point of sale gives us feedback data, that's feasible in countries 
like in Europe, where we've already started doing some of that. It's much more difficult in developing continents, 
like Latin America. It would be great to have more connectivity with key suppliers as well. " 
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2.5 " - I think I answered the question before. "Regular", "new products", "C" SKUs and "promotions". That's 
basic segmentation from the demand side. Then, we do segmentations as well in the plant, from the volume point 
of view, what "As", "Bs", "Cs" and "Ds" are. On the demand side, again, regular products are statistical, 
promotional plus the lift up or down that you are going to see. You could see a lift up and then on the next period 
you see some decrease of demand, because people consume more or stock more at home. Then, the new products, 
all that uncertainty that we talked about. And then the C products, which are kind of left without any safety 
stock. Then, from the supply side point of view, the A, B, C and Ds in volume. How do we manage that? Breaking 
out the plants into smaller plants. What I talked about in the operation is strategy, how you connect your demand 
with your assets, with the key capabilities that you need to develop in the teams, to manage a lot of volume or a 
lot of change-overs in a couple of cases. So, that's how we segment it." 

3.1 - 

3.2 - 

4.1 - 

4.2 - 

5.1 - 

6.1 - 

6.2 - 

6.3 - 

7.1 - 

7.2 - 

7.3 - 

8.1 - 

8.2 - 

9.1 - 

9.2 - 

9.3 - 

10.1 - 

N 

1.1 " - there are many tools for that, and definitely this company is very connected to what is going on with the 
demand and the market; they're using a statistical analysis and also the commercial team to look into the demand. 
Of course from the inventory point of view, there are strategies. 
Control tower has been recently implemented in Europe and also in some of the places, where we call it "E2E" 
supply chain, so there are solutions on where we connect demand and constrain so then we can see more in 
between where the demands are coming, and where are the fluctuations there.  
The important point is that most of those adjustments are done through the system, so Europe is a very complex 
environment, the number of SKUs, the number of languages that we have within the countries and those 
differences create a really complex portfolio, so the only way we can manage that is through the system." 
1.2 " - Considering the complex commercial environment, all the changes that are happening with the customer, 
the customers that are coming with last minute demands, or changing the environment, bringing uncertainty on 
the demand of the product. " 
1.3 " - That's segmentation on the portfolio;  
- One of the dimensions that we'll look at is number of SQUs versus activity SQU; 
- So statistically we're looking at the portfolio where the SQUs have higher volatility based on the historical 
data, and then of course every single one of them, if it's high volume or low volume, if it's high volatility or low 
volatility on the demand plan. But also when you have innovation or new products on the portfolio then you 
have similar products on historical data to see how the demand was fluctuating by that." 
1.4 " - There are more consolidated portfolios on a consolidated market that we do see more stable demands and 
those are the ones that we consider low volatility SQUs" 
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1.5" - Those kinds of disruptions come from quality approval, so material suppliers are not according to the 
quality and it gets rejected, of course. It could be weather conditions that create disruption on supply for energy, 
for example. So this kind of disruption can happen, and we consider all of that when we find strategies for 
managing materials for example, or managing operations." 
" - There are main two that we use for that, that I would say:  
- an analysis done on material risk, sourcing risk so source of raw material, that's something you find whether 
there's a strategy for that. Before we develop a new supplier to fix your risk in case of destruction; 
- We'll look into, for example, weather impacts. We look into operation to give you an example, in production, 
the planets right now, generators, because in Poland we never have disruption until the first time potential 
disruptions of energy, and then when we analyze the signal, then we put a plan together to address risk on 
sourcing strategy. 

2.1 " - I know that it could be a new type of service we're launching in the company. I'll say for example power 
or electric toothbrushes being launched, we have no production here, or it could be like a new formula being 
launched, or just a new case, it could be all of that, considering a very innovative product for the market. Those 
are the ones that we normally consider that there is some uncertainty;" 
" - I think it depends on the category. So we can accommodate fluctuation between a regular demand portfolio 
or a more stable portfolio versus the innovation one;" 
2.2 " - On point of the demand, the bullwhip effect, particularly in Europe, and we're expanding that control 
tower to other places. It's a different logistics model that use statistical model, that is analyzing the fluctuation 
of the demand, and in helping also predicts or anticipate or accelerate the potential reaction of that in the supply 
chain, so then it is a new tool to implement, that is helping company accelerate the visibility of these effects on 
the whole supply chain." 
2.3 " - Control Tower" 

2.4 " - In our supply chain shared information is quite high. So the visibility is quite high both ways supplier and 
customer"; 
2.5 " - We use that a lot and the engagement between all the areas because segmentation is not only taking into 
consideration the volume, the size of the business, but also looking into complexity or segmentation for the 
manufacturing operation in terms of complexity to do production plan." 
3.1 " - I would say that there are new innovations, of course, more premium to the products, and therefore a 
higher margin and so on. Not necessarily the cost of obsolescence follows the same, except by the fact that I 
think more innovative products have a lower stability of the demand, and then you end up in a higher risk of 
obsolescence than the other ones." 

3.2 - 

4.1 " - I think the difference between global and local suppliers depends on the strategy, on the price of materials 
that we are using, and also it depends on the economy of scale. So global suppliers are normally more strategic 
materials that we use in different materials, in different products, versus local suppliers which are normally 
addressing local need for a local requirement of products. Also with the sourcing strategies working for the 
region, so they're looking to also, if there are opportunities with local suppliers, or is there a need for development 
of alternative suppliers or for global ones, it depends on the strategy for the materials there." 
4.2 " - So yes, that is the way we are monitoring what impact there can be on a different exchange rate for dollar" 

5.1 - 

6.1 " - That is a very interesting question. There is always a balance between the inventory and service levels. 
We use tools to access and evaluate the size of the inventory, versus the service, versus segmentation, kind of 
reaction from the plant, so there are statistics tools that are used to optimize all those components and make sure 
that we have the right level of them. " 

6.2 - 

6.3 - 

7.1 " - On capacity management, we do what we call a strategic plan, so looking overall five years ahead, what 
is the potential role and you start to look into what type of capacity utilization you have, or the potential need 
for expansion you have, are you ahead of time? So at the end of the year we're always upgrading how the strategic 
plan looks like." 

7.2 - 

7.3 - 
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8.1 " - That's a very interesting topic in Europe because already we have increased flexibility because of the 
consolidation of the operation in one plant we have absorbed a lot of complex in different plans, then of course 
the complexity of the portfolio and also the level of flexibility required from the plant increased significantly 
and that also has an impact on efficiency and output of the plant. With that, especially with the last one year 
and a half we have spent a significant amount of time analyzing that and understanding the impact and 
addressing potential opportunities to overcome that, and the result of that is a very good simplification product 
that is progressing and is a collaborative, a cross-functional initiative with the commercial team to understand 
where are the potential risks on the business side as well, or where the impact in the plant in terms of capacity 
or savings or efficiency gain, it can bring." 

8.2 - 

9.1 " - I think all those facts should be true in the plant location. The consumer, the supplier, the knowledge, they 
all influence the location of the plant, but what I think has evolved or has changed of the years is not only for us 
but everywhere you see that those companies more consumer centric or consumer related, and now more 
knowledge related or, know-how related, technical ability related, than only cost elements and regulatory 
elements. Logistic is becoming an important portion of the strategy, out of the technical availability in the area, 
and it's becoming more consumer centric for strategy I'd say." 

9.2 - 

9.3 - 

10.1 - 

A 

1.1 " - Usually, what we try to do is start in the patterns and we try to segment all the products from the company, 
to try to see how forecastable they are and how accurate the forecast is. Even though you may think there are 
some projects that are really hard to predict. Usually, when you do segmentations, you tend to get very good 
results. So, today with the algorithms and the current techniques, it's much easier than before." 
1.2 " - Ok. I think we should probably understand this in industry by industry, because it's not the same as 
understanding or starting a specific industry or a construction industry or a sugar industry from the clothing 
industry. For example, you go to the sugar industry, the sugar demand is very stable, it's really easy to predict, 
you are actually in a commodity business, so anything you produce you will sell. It's much less of trying to nail 
the demand, it's much more just producing the most cost effective, because the money is there. And especially 
for Brazil, where the cost position for Brazil in sugar in the world, the sugar is the lowest. So, whatever we 
produce, we sell. Thats one situation. Another situation is if you are like a car business, where you need to predict 
or to deal with... if you actually nail that orange is the color that people will love this season or not. So, I think 
you need to understand industry by industry, what actually happens. The question is: what is uncertainty? I think 
there would be a book definition that it's anything that you don't know and you cannot predict. And you try to 
deal with that." 
1.3 " - Ok. So, if the question is to know if uncertainty is the same for every product, the answer is no. Demand 
goes for each product. It goes to customer behavior and what the customers actually buy. So, you will never get 
a very aligned distribution among every single product. We never have two of everything or three of everything 
we want to buy. We buy one more than the other. If you want to buy a computer, it has one screen and a lot of 
keyboards, this or that, so even when you buy one product, you get different components. So actually, each 
product or each SKU that a company can sell has its own demand. But the only thing that you can do is actually 
find classes or segments for products and try to see if these 3, 4, 6, 10, 100 SKUs behave the same way and try 
to predict. You won't have the same demand, but the demand will change with the same behavior." 
1.4 " - I think if I answer from the service industry like a consultant, the answer is yes, there are products and 
services that are easier to predict than others. For example, if you take Accenture as an example, because it has 
the biggest portfolio to search and analyze, you can say all the systems integration projects are more predictable 
than the strategy consultant projects. Because when you look at the industry or the class from Accenture. This 
is what happens in the industry, people are changing, there is a new SAP or a new system, there is the digital 
evolution. And usually, this is what happens, it's easier to predict how much business you will get for system 
integration or for eventually outsourcing, that is a more stable demand than how much you would sell from 
strategic consulting. Much more erratic and it depends on specific business problems in that period, in that 
situation that they claim to have. So, the ones that are more global trends or industry trends are easier to predict 
than a specific situation, client by client." 
1.5- 
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2.1 " - From what I know, talking about innovative products, it depends on how innovative they are, because if 
you are going to say... I don't know, let's take the other one as an example. If you are going to sell a new deodorant 
fragrance, it's just a change, it's not a product revolution, it's more predictable";  
" - Those kinds of innovations, which are sequent innovations, those are a little bit easier to predict, because you 
can analyze all the past launches and see how the launch curve was and see how they took off. In that case, you 
can do it in a parallel way to others....But usually, for those cases of innovations, there are kinds of methods you 
can use for a product whose market you are curating, which is completely new. I think it could be nearly 
impossible to predict. If you launch Airbnb, Uber, any of those that were disrupted by the core of the industry 
where they were entering, I think it would be impossible to predict the demand. I think in that case, what you 
need to do is to eventually react fast to the increase or the change in the demand that you could have." 
2.2 " - Yes. The bullwhip effect has been studied for a long time, so I believe that if you apply that to what you 
call functional products or more stable products, today there are a lot of solutions to that. The companies may 
not want to use them, because they require communication, integration and collaboration. But the solution to 
those are pretty much in the books. Again, it doesn't mean that it is easy to implement, but we know how to solve 
it today. If you are going to analyze the bullwhip effect not in the products, again, you may have all the variation 
related to innovative products, but if you want to minimize the bullwhip effect, the same solution applies to 
innovative products. It doesn't mean that it would be a study of demand, it just means that all the chain is going 
to move at the same pace instead of having the bullwhip effect. Yes, it exists and the solutions are pretty standard 
today." 
2.3 " - As I mentioned, it's usually communication and collaboration across the supply chain;" 

2.4 " - I think here's where the industry plays a role. I don't actually work for a product company, I work for a 
service company. So, if we see my supply chain consists of people as resources, the supply and demand are 
services. So, I don't have many companies before assets, maybe the university that provides professionals that 
we can hire and train. There is no bullwhip effect that works on us. ... And, in  
In order to deliver the services, we align with the clients on the starting days so we can manage people´s 
availability. That could be it". 
2.5 " - It did apply when I was at one BIG FOUR Consultancy Company. Here at "Strategy Consultancy 
Company", it doesn't because we are much focused on one segment of the consulting spectrum. So here, we are 
one of the segments, so there are no sub-segments here. There are more sub-segments that you could say that 
could be applied. Instead of general strategy and marginal business, which is one big pool of people, we can 
have specific analytics and you could say that is the segment because the resources you need for that are 
different;" 
3.1 " - I agree with the general statement, but I believe you need to check industry by industry to actually analyze 
that. For example, if you go to a chemical company that develops innovative products that could be new plastic 
from stead of oil and gas, it's from algae from the sea, it would be an innovative product, but I don't believe they 
would work on a lower capacity scheme. Because it would still be a product with added value in a low value-
added context, so it would still need to be managed with high asset utilization, I believe. Because you will want 
to share the asset, because you are not going to be in full capacity to supply the product. Overall, you will still 
have your asset utilization very high. ...so the fact that I am struggling to find an example, it could be a reflection 
of the clients I usually have, it doesn't mean the market doesn't have it. I want to be sure that you understand 
where I come from." 
3.2 " - So the answer here is yes, you need to have accounting systems that allow you to know how the new 
products are performing, because you need to understand the return of investments of the new launch. Do I see 
that in my clients? I think it depends on how mature the client is on the innovative avenue. I have seen clients 
that have a very good idea about the gross margin of each product, but they have no idea how much money they 
have put in to develop the product. They do not know what the (inint) [00:25:05] is, the contributions of 
R&amp;D investment originally made. I see companies that don't have specific accounting to separate the 
innovative products from the others, but yes, you do need to have that in order to do the investment analysis." 
4.1 " - I think it would be up to two or three things. One is about the product, the second is about the overall 
service and third is about the price. So, in the first one, if the product is exactly the same in every part of the 
world, where it's very easy to change one for another, I can eventually have local providers, but that will need 
to be balanced with items 2 and 3, which is service and price. If I want to have a world-class service on that 
product, I would go for a global provider, with whom I could have a global to global relationship, where I can 
make sure that they would deliver the same service across regions. If there is a problem, I can call the global guy 
to say, you need to step up your game, otherwise, you are out. Because when you do it globally, you are going 
to be a big account to them and they will have the leverage to make them care. And the last one is price. If the 
local provider will be much cheaper than a global provider, we need to balance these 3 things and decide what 
we want." 
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4.2 " - Ok, there are different concepts in these questions. About the price on the procurement side, you probably 
have global contracts with different currencies or one global currency attached to it, it depends on how you 
negotiate them, I have seen both. But if you have the global contract in US dollars or in Euros, then you have 
the currency risk avoided in the sense that you are already paying it within the price." 
5.1 "- So, it's all about, in this case, how much you trust your forecast. There would be two things, how much do 
you trust your forecast on one side and are you in a race to be the first one to launch your product? If you trust 
your forecast, go all-in. That's not a problem. If you don´t trust your forecast, then it would be “do I need to be 
the first one to reach the market or not?”. If the answer is no, just make a soft line, try to start in one country, in 
one region and try to test it.`` 
6.1 " - I did a talk about this. You usually need to have a clear picture of what you are offering. All these things 
you have just mentioned don't happen by chance." You need to actually have a very clear picture of what the 
level of service you are going to provide is, what the inventory is and what plant efficiency you can afford to 
have the financial resources you need." 
6.2 " - Well, it would depend on how complex your products and your company is. The simpler your business 
is, the less you need assistance. The more complex and the bigger the company is, the more you need the 
assistance. All in, I would say you do need information technology systems to do everything." 
6.3 " - What you see is, over the last decade, my clients changed. They served the way to it. So, first of all was 
finding a good finance and accounting system. Then we evolved and then they went all-in on SAPs;" Now, we 
have all the data, but we have a better, rigid system. Now, we are aiming to have multiple systems, but because 
the technology evolved in a way that we could have those without having integration problems, missing date or 
data inconsistency, now we are shifting back to mini-systems, with specialized systems that would be the best 
system to manage CRM, forecast, the best system to manage this. But, in a different level of data consistency 
and system integration, that allows us to have many systems without having to deal with a nightmare of not 
knowing which number we can trust. Now, we are shifting into what everybody calls the digital area, which is 
pretty much having more intelligent or complex systems that could do more than just transactional information, 
they could do predictions or a preventive look into the future." 
7.1 " - What I can say is if you have an uncertain demand, what I would do is all the portions that are certain... 
Let's say that the demand changes from 80 to 120 and I don´t know which number it will be between that range. 
But if I know that 80 would be the minimum, I would shift production of 75 to remote locations, cheaper or 
better ones so I could only produce that on a very steady way. And they I would leave with uncertainty closer to 
the market, with a smaller or more flexible production capacity to cope with the variations." 
7.2 "- The expectation for new markets or market changes. If we see that we can capture the market and the 
investment analyses give us that positive investment return, better than the one I already have in the company, 
then we could make a new investment." 
7.3 " - That is industry by industry. The same industry could look at the next 3, 4, 5 industries... The paper 
industry has 7-year cycles. The sugar and ethanol need to wait until the oil and gas industry is up, so the price 
of ethanol goes up. So, they need to follow all the commodities service to make investments. You pretty much 
need to understand industry-by-industry what is short and long term." 
8.1 " - I don´t know if the client has those, but they definitely need those. But the short answer is that. I believe 
the balance between flexibility and efficiency is tricky, because even if you don't want to have any flexibility at 
all, you always have to have some, because the demand changes, nothing is perfect, so I think it's hard to draw 
a line on what is inside the traditional efficiency bucket, what is on the flexibility bucket and how much that 
kind of changes. I think this could be really tricky when you get people as targets, because usually production 
managers want to have the lowest cost possible, because they are measured by that. But the lowest cost measure, 
as you mentioned in the interview means less flexibility or less shift changes, product changes or this and that. 
So, you need to balance that and get the right targets so people can work towards having flexibility and 
efficiency." 
8.2 " - I don´t believe the number of SKUs per se impacts the complexity. It's clear that the more SKU you have, 
there is potential for more complexity, it doesn't mean that it would turn into more complexity. Meaning that if 
I have 100 soft SKUs, but all of them are predictable, there is no complexity at all. And if we have 3 SKUs and 
they are very unpredictable, they have more complexity than having a hundred million SKUs. I don´t believe 
the number of SKUs means that there is going to be more complexity, therefore there will be less efficiency per 
number of SKUs. It would depend on how predictable and how easy it is to manage those SKUs it is. But yes, 
the more SKUs you have, the higher the tendency to have more complexity, but you need to understand what is 
happening there, it's not for sure." 
9.1 " - It's A balance between service level, cost and I think what you call agile or flexible is how much I need 
to react to the demand." 
9.2 " - Again, it would depend on which industry you are." 
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9.3 " - And what is the most cost-effective way to balance service level and proximity to those two. And 
regulatory framework for sure, but again in the sense of being legal or illegal is out of the question.On the other 
side, there is the regulatory stability that will give stability to your investments instead of the regulatory question 
per se. 
10.1 " - Ok. I think it's a tricky question. Again, we need to detail the definition industry by industry. The one 
thing is in consumer products industry and the other is changing products on the consumer´s moods. If they like 
the orange jacket or the black one. I love this watch now, there is this new Apple watch or this and that. That is 
one scenario. Another scenario is when I am in the cement or plastic industry, food industry where changes are 
much less likely, even though you can have consumer variability. I believe you can be the three of those, flexible, 
efficient and agile. But for a consumer, these would be one thing. For a commodity company, they would have 
a different definition. Within these three, you could never be flexible, efficient and agile in a consumer products 
way, if you are in a commodity or in an industrial company. So you cannot mix them, otherwise it's unfair." 

C 

1.1 "Our demand is actually strictly volatile all across the globe. What I'll answer to you is my experience in 
South America, when I was leading solely the process for the South America region. So, what we were doing 
was: every month we were doing an alignment, with all heads of functions of the company, within the region. 
This is because of the certainty of our sales on the demand of our products. We are lucky, because we have 
products that have a very long shelf life, almost unlimited, because spirits above 30 degrees are not subject to 
shelf life." 
1.2 " - This could be mainly driven to trends, consumer trends, consumer perception of a specific brand. That 
could be really connected to a whole kind of factor. What we normally do is an exercise of statistical forecasting 
that tries to find the path in history, trying to isolate seasonality, to provide and the challenges that are subject to 
it. But, in reality, what we know is that there is no easy connection between our reaction and the consumer's 
reaction." 
1.3 " - What we do is we manage the trend, the statistical forecast by each SKU. So, what we know is that there 
are some SKUs that are more volatile, others are stronger and could be predicted with a higher level of accuracy. 
So, what we do is: every month we provide a forecast with a minimum level of detail in order to avoid any 
disruption. Specially, we always need to get a minimum level of stock in order to guarantee the production at 
least for the next three months. It's always ready to satisfy consumer needs. What we need to avoid as a rule is a 
minimum level of service to the client, close to 90, 95%. So, 95% of our orders need to satisfy on time our 
customers. 
1.4 " - Sometimes, it could be the biggest source of disruption, for us, is the liquid scarcity. For example, 
especially when we are talking about aged spirits and products. For example, there is a specific boom of a specific 
aged-spirit that is aged in 12 years and we do not have it in stock, because we are aging a liquid that is only ten 
years old. In this case, we need to react, to be able to purchase externally, trying to do as much as possible as to 
guarantee the quality of your product. For this reason, thinking about a long time spare is always very important. 
For us, it means that we are talking from a minimum level of 24 months and 10 years ahead." 
1.5 " - Trends are really important and we need to be able to understand the trends in advance. I will give you 
an example. Tequila is today, around the globe, one of the most required varieties of spirits. But, in order to 
produce tequila, you need to plant the Agave only in Mexico, in a specific zone with at least two years in advance, 
because you need the plant to grow and to prepare it to be ready for production. So it means that also the 
plantations need to be ready, because we need to have an agreement with the suppliers in order to have the raw 
material available for the production." 
2.1 "What we do with functional products, basically, is to define correctly if a product has a reliable level of 
demand, where we could be very accurate. In this case, our sourcing is managed by trying to work on increasing 
the size of a lot of purchases, trying to close contracts that will guarantee the best price. And we also work a lot 
on trying to reduce the product cost as much as possible. So, we have a time frame for the future that guarantees 
us to do major changes to our supply chain in order to guarantee the continuous improvement and efficiency of 
our production. I am thinking about major products that have a very reliable level of demand in the short and 
medium term." 
2.2 "- Yes, especially for products that are in a very early stage of life cycle, so products that we introduce with 
quick expansion, consumption and stock-out, especially when the reaction of the market is very positive." 

2.3 " - We need to guarantee that the time of delivery from Europe to South America allows us to have products 
on the shelf to the customer, so we are never sold-out." 
2.4 " - Here, let's say that actually we have the group level strategies to guarantee a collective replenishment, but 
in South America, this is not very easy to guarantee. So, thinking about my experience, this was actually a big 
issue, because sometimes, the borders in South America are very strict and there is not an easy norm. All the 
regulations are very different from country to country." 
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2.5 "- Yes, absolutely. We have this kind of segmentation and in the past, we were very focused on a segment, 
because it was the one that was delivering a high level of volumes and returns. But what is happening today is 
that we are also trying to set targets that do not exclude B and C clusters. Because in the end, what we know is 
that in overall accuracy on all levels of segments we guarantee good development for the future." 
3.1 " - Absolutely. Yes, I totally agree." 

3.2 " - Yes, absolutely." 

4.1 " - What we try to do is to have as many global suppliers as possible. This is something that works in North 
America and Europe. Unfortunately, in South America, for us it is very difficult to have a global approach, 
especially on commodities. Because, for example, glass. This is one of the most relevant parts of our products. 
Even though it is a commodity, that's a totally different market in each country. In Argentina, where there is 
probably only one supplier in the country. And this supplier, in the end, vinculates you to buy at a specific price, 
which is very unaligned from the market price that you can have globally. This is really important, because being 
local exposes you to higher fluctuation of prices, currency fluctuation, volatility, etc." 
4.2 " - What we do is we fix prices for major commodities that we can predict with a high level of accuracy, 
especially when we talk about alcohol, glass and sugar, which are the main materials that we are able to trend, 
forecast and also to fix prices. So, here we do a lot of contracts that guarantee us a stability of price. On the other 
end, in countries where we cannot use this approach, we are totally exposed to currency volatility." 
5.1 " - So, in this case, we have a specific and internal approach to that, which consists of various gates. It goes 
around the 4 checkpoints across the business project modeling. This assures us to find the correct demand and 
opportunity for a specific innovation. Here, we involve all the directors and all the officers at group level. This 
means that when we reach the final approval for a specific innovation, there should be a high level of involvement 
of everyone, a high level of knowledge and review of the opportunity. And this also means that we have already 
placed a contract with our major suppliers. 
6.1 " - So this is a balance that is very delicate and it's not very easy to find compromise here. In my expertise, 
in South America, as we know that region - especially Argentina in the last years - is very subject to volatility 
and to crisis. We always accept a higher level of error as expectations, we are not so tight in terms of targets. " 
6.2 " - Certainly. Information is key, we are investing a huge amount of money in order to have as much 
information as possible to be able to forecast and to predict with the highest level of accuracy possible." 

6.3 " - Yes, it's impressive. I mean, from my point of view, now in this moment we are living the transition that 
is going to be massive in terms of opportunities we have in order to improve our prediction and our analytics." 

7.1 " - So, capacity is basically managed in a very efficient way across the globe. The issue is that we have some 
plants that are specifically dedicated to some markets, this is the example of South America that I was following. 
So, the big risk here is that if the country's demand goes down, immediately your capacity is not reaching 
acceptable levels. So, this was a very huge problem that we faced. Because with each level of capacity that was 
not acceptable and we were not flexible to react and to manage this with different strategies. So, this was an 
issue for sure that we needed to face. And what we need to do for the future is that we need to be more agile and 
more able to react. Also, in countries and regions where we cannot compensate and balance with other countries." 
7.2 " - For us, it's a minimum critical mass that guarantees us to work properly and efficiently. Because in the 
past, we were more driven from future trends. We tried to react with anticipation to the market need. However, 
we think that today, being agile in terms of supply chain is the key." 
7.3 " - For us, short term is 24 months. Then, more than 24 months could be considered medium to long." 

8.1 " - Yes, the ones that I was mentioning before. From my point of view, maybe on-time in full and working 
capital are targets that we have to measure a high level of..." 
8.2 " - And an idea we may have in a specific country no more than 50 SKUs. So, it's a number that we consider 
acceptable." 
9.1 " - This for us should be very close to the focus of our sales. I'll give you an example for Brazil. Brazil is a 
huge country and so we could be close to the sales because we decrease as much as possible our logistics cost." 

9.2 " - In the end, what we need to look at... I am the bias of the controller, I always look at the results in terms 
of financial impact, but sometimes I do think that also increasing complexity but delivering a higher level of 
financial results sometimes is not that efficient. 

9.3 - 

10.1 " - That is absolutely what is happening to us today. We have functional products with which we do need 
to be only efficient. Because in the end, this is the main driver. So, a percentage of our portfolio is functional 
and needs to be only efficient. Then, on the other end, we have the products that generate value in our company 
and they absolutely need to have this other characteristic, efficient, agile and flexible. In this case, yes. I totally 
agree. So, in this distinction, yes. In the end, for me, functional products are the ones that absorb cost, you need 
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them to, that guarantee you specific sizing of your supply chain. But then, you create value for the future with 
this approach of innovative products that are absolutely driven by agility." 

F 

1.1 " - Today what we do is that you look at the data that you have from the previous years, and also you use 
power Microsoft Power BI which analyses data, and trains the database on that." 
" - Also keeping contact with the sales team for you to gather information on what they see in terms of planning 
and what they see in terms of volume growth, their best guess, I'd say so, and what is the lowest amount that it'll 
grow, and what is the highest amount that it'll grow, and with that we're going to the sale's team;" 
1.2 "- So it's all about if you have strong data, and strong human resources for you to analyze that data and to 
give that based on their experience, based on their knowledge I'd say so." 

1.3 " - Renato: So you do have a risk analysis, I'd say so, based on that, and if you're going to analyze, what's 
the demand and what's the risk of each product. If you do not meet the demand, or if you lower the demand, and 
what thing is causing impact on that;" 
1.4 "- There are some products that have very high predictability, you can really visualize what's coming the 
next three, five or ten years. On other business for some species, you can predict, but for some species  
you can't, but for some species this is more stable." 

1.5 " - What we are doing today is much more around partnership with big companies, like Microsoft to gather 
extra data for you to use extra tools, and you partner with the biggest players on those ID sides, I'd say so, and 
I'll give you the example of Uber, so you have in the United States a limitation in terms of transportation, so you 
with Uber for you to find solutions in terms of transportation where we struggle with that. With Microsoft in 
terms of weather to use their AI databases and impacts on crops, and with their tools we do have a direct 
partnership with them and they put us on the main partner to analyze the data of weather and soil and things like 
that with us. So it's really bringing not that knowledge is that disruptor, and we partner with them;" 
2.1 "- So the innovative side, what you do in general is that the innovative one, first of all, you go to a co-
manufacturer and they produce that. The struggles of the beginning, in terms of to have a production in house 
and to have a manufacturer facility, we do not have the headache, and then after the product is successful, after 
two or three years, you see that you have the product that you want, the demand is right there, then it's going to 
build the brand or build a manufacture facility or side to side for another facility. " 
2.2 "Yes, I do." 

2.3 " - So it's really using the data and with sales to visualize what's the real demand and procurement to see 
what's the supply that you have and from where is that coming from, and really analyze supply chain in terms of 
risk and also probability that you're going to get the wrong material in the right price, at the right time and things 
like that." 
2.4 " - So, it depends on the industry that you're talking about. We try to share some information, but to see how 
much information you can get as well. But it depends on who is the resource that you look for foment, and 
associations which in general they can help us a lot." 
2.5 " - So you have a different basis. And if you think on the way we go and look from where they are coming 
from, and which (inint) they're coming from, what are the biggest players on this market, and exactly what's our 
relationship with that." 
3.1 " - Yes, that's true. 

3.2 " - So what we do in general is exactly to look in the plant that is going to produce those products to see 
what's the cost, the cost inside the plant, and we capture that very well, and then you look also the other costs 
around that, but with that we're going to move forward looking, if I take out one product and add another product, 
we are going to analyze what is the impact at the plant level, and see if it does add value for the plant or not, and 
if we visualize that it does add value for them, so those conversions we analyze in the end of the day, the plant 
also press us and that's right, and in the right direction as well. 
4.1 " - in food, we go local as much as we can but we also analyze what's the risk if it's not local, we're going to 
analyze what's the risk of  
coming from Mexico or Europe or any other place." 
4.2 " - What I see that they do in general is export for different countries is required to play on that on how much 
you'd sell for the country and how much you are buying from this country. So you go and try to have a balance 
on that." 
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5.1 " - For new products, we start small ;" 
" - you have the pipeline of ingredients, but you try to use same supplier we are using today;" 

6.1 " - So, it's all based on the strategy you have and what's the prospect you are having on that product and also 
what's the market share that you'd need in terms of strategy for this product and for who you are selling to" 

6.2 " - It does all the time, especially if those partnerships or if those big information companies like Microsoft 
and the other ones, it does support those tradeoffs and it does impact right now on how we'll do those tradeoffs. 
And every single second before you do those tradeoffs to see what will impact in different ways in terms of 
reading the big picture side." 
6.3 " - It changed everything. With the internet, how you approach suppliers, and with the data that you have. It 
changed a lot." 
7.1 " - What you do in general is exactly to analyze the market that you have, the market share, how much is 
going, what is the projection and exactly to that if you have the right capacity and if not exactly, what is the 
maximum capacity that this plant need and then we're first going to analyze if you should do a expansion you 
should hire a third party capacity or if you should go buy yourselves and build it. It all depends on the location 
and that's what you do." 
7.2 " - What you visualize in general in terms of short-term investments is investments that will impact on the 
next three or five years, and long term investments is things that will impact from eight, 15 or 20 years at least." 

7.3 " - Efficiency, yes. Flexibility not a lot. I don't see a lot of flexibility on that. You have things that you can 
tie to flexibility, but you can't think about changing all the time, and that's a loss of productivity that everybody 
has your flexibility and it's not right there, and I see that to have the opportunity in terms of flexibility." 
8.1 " - So we always try to kill the lowest profit margins and just lower SQUs. We are always looking for that." 

8.2 - 

9.1 " - In general, we are going to try to be closer to the raw material because to transport the entire raw material 
is really expensive. But also, you spread out those plants for as much as you can for the market that you are 
trying to target." 

9.2 - 

9.3 - 

10.1 "Yes, but with a lot of data and also with good professionals that can analyze that data. As long as what 
drives them to their decision it should be a good data instead of a bad data, but in the beginning they start to 
gather any data that they think is good, and also if the professional doesn't have the experience to analyze that 
data they'll take the wrong conclusions, but the bottom line is if you have good data and good professionals and 
good knowledge to analyze that data, yes, I see that the balance can happen. Otherwise it'll not happen." 

E 

1.1 " - Related to that, maybe we need to first of all identify the customer needs. Some may be more flexible; 
some may be more focused on ASAP deliveries. So, I think that first of all we need to identify this scenario. 
Also depending on the type of business that you are involved in, you need to identify the capabilities of your 
vendors, and your production." 
1.2 " - I think it has to do with market scenario as well, eventual political and economic situation, this may impact 
on the uncertainty as well." 
1.3 " - I would say based on history consumption." 

1.4 " - For sure. Basically there will be the historical data that each company should have in their database or in 
their operational systems or financial systems, being able to read some reports and figure out based on the 
database what are the most products that are being sold so you can have a better view based on the historical 
data and based on that try to be more predictable with the demands for the future. 
1.5 " - I think most of the big companies should have this in place already, I would call this risk management. It 
is something that we don't have currently in this organization that I am working at the moment, but it's something 
very critical and important for each organization, to identify which external factors could impact directly your 
productivity, your service level to your customer. And by pointing these out, work on contingency plans so you 
can try to avoid disruption." 
2.1 " - Functional products are products that we can understand that are being sold continuously, so we can track 
a little bit more about the historical data, and based on the revenue that you have built in the past months or years 
you can build some profit in your organization so you can also explore more innovative products. I think if your 
company is only focused on innovative products, it definitely is a specialty so you can charge more for that, but 
on the other hand you might have more risks to sell those types of products, so I would say definitely that 
innovative products are more uncertainty in terms of demands compared to functional, and I would say, in order 
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to try to avoid these uncertainties of the innovative products, that you establish very close contact to your 
customers so you try to avoid these types of uncertainties, make your customer be part of the development;" 

2.2 " - each company should be very focused on splitting the supply chain that each industry or service company 
has inside their organization to evaluate this situation. So that the responsible manager or the person in charge 
can visualize what it affects, so they can take the correct response to avoid this situation." 
2.3 " - When you realize that you might be at risk of having this situation, it's important that you reevaluate your 
capacity, your production capacity, that you try to anticipate eventual situations of discontinuity in the production 
or in a certain step of the supply chain. It is a constant task of the supply chain senior manager, or director, or 
whatever person in charge, to try to figure out in advance where could disruption occur in the process." 

2.4 - 

2.5 - 

3.1 " - Absolutely." 

3.2 " - So the more specialty, the more innovative products you have, and you definitely have a higher cost for 
that, you need to be very close to your customer to avoid as much as you can the eventual higher obsolescence 
costs." 
4.1 " - The only global suppliers we have, is because we don't have any local suppliers yet. We try to develop 
local solutions, local suppliers, but the quality of the materials sometimes are not even validated by our 
customers." 
4.2 " - Since we are talking about a considerable amount of goods imported and also services provided, and as 
we know, the currencies are moving up and down on a second-basis, every minute we have a different scenario, 
we fix it on a monthly basis and the very thin analysis is done after so together with the accounting results." 
5.1 " - Involving him in every single step of the development, I think it is key to avoid as much as you can those 
types of risks." 
6.1 " -It's a very key element for every company." 

6.2 " - Very important. The more support you can get from technology, so technology not only information in 
your database, in your computer-generated dashboard, or, cost control, but also technology in terms of 
equipment, of spinners, of machinery, that can make your business more efficient. I think this is crucial to support 
you on that." 
6.3 " - Very considerable, and in most of the business, not only in the organization I work nowadays, but also 
the past few companies I've been working with, this is key. I think it's crucial for you to keep markets, you need 
to be updated with technology." 
7.1 " - Definitely you should have some research, some report from the sales department, it identifies some niche 
markets or gets some input from where the market will be or what are the needs of the market." 

7.2 " - The consumer market, I read somewhere, the regulatory elements, so you must be able to establish a kind 
of sales or plants, factory, whatever, supported by some regulatory elements, and actually some labor costs, 
logistic costs." 
7.3 " - Six months to one year short, one to three, medium, and five plus, long term." 

8.1 " - Yes. We can be flexible until a certain point of time, but then only being flexible eventually you might 
not actually cover your costs. So, you need to have some % and be efficient on your production to make money 
as well." 
8.2  

9.1 " - so you must definitely establish your company in a place where someone will pay something for it, for 
the service or product, supplier proximity, regulatory elements. Again, in my case, specific labor costs." 

9.2 - 

9.3 - 

10.1 " - I think it has to do with the blood of the leader, the leader of the organization, some might be more cost 
efficiency driven, some might not accept any failure towards the customer, so it would be more responsive, and 
the agile seem to be a bit of a combination of both. So I think it has much to do with the culture of the 
organization, and if they can work together, only if you have a good part of your management really involved. 
This is not a one guy show. The culture of the company must be dancing to the same music, everyone must be 
really engaged. What is the driver of the company? And this must be multiplied by every staff member so they 
can really follow it. 

G 

1.1 " - This requires a certain flexibility from the plant's perspective, in terms of headcount and materials supply." 
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1.2 " - It comes mostly from the seasonality of the production. Some companies have a seasonal product that is 
sold more in the summer rather than winter time first. And second, sales. So, the more we sell, the better we can 
stipulate the demand for the plant. With the ones where the sales are fluctuating, then we have to manage it on 
the plant perspective too." 
1.3 "- Based on my experience it was never more than 60%, 50%. That's the amount of accuracy I was working 
with in the past. So, with such, you are just billing the stocks and delivering what is needed from the stock, that's 
basically this. You're trying to lower the stock sooner or later, then you are exposed to additional variation and 
service ruptures" 
1.4 - 

1.5 " - Billing the stocks and delivering what is needed from the stock, that's basically this" 

2.1 " - It depends on how you run the business and the idea. So, it depends what your portfolio is and what's the 
innovative product and the standard product that you manage in the plant." 

2.2 " - No, not much." 

2.3 - 

2.4 " - I know that there was a strict communication between the supply and demand planners in the market 
regarding such sell-outs, for example." 
2.5 " - Yes, most of the plants - I mean, the biggest plants where I was working in the past - had a very flexible 
portfolio, more than 500 SKUs for one site;" 
3.1 " - Yes, I think that's true." 

3.2 - 

4.1 "- Yes, there are both." 

4.2 - 

5.1 " - Well, you try to use the suppliers that are your current suppliers that are really the most reliable." 

6.1 " - So you either manage the stock, manage the MOQ on the plant perspective and the stocks in-house, in 
the manufacturing center. So, it's always trying to balance between them. In the end, it's all about the delivery 
service level to the hubs;" 
6.2 " - It can help a lot." 

6.3 " - We had to improve the amount of accuracy." 

7.1 - 

7.2 " - There are different triggers. Cost, the market, supply and the perspective of the next 20 years. So, the fast 
decisions are made from the strategic point of what is going to happen over the next 20 years, where the most 
promising markets are and the best cost to achieve for the manufacturing site." 
7.3 " - Long term is 25 plus years, right? Short term is five, 10 years." 

8.1 " - Yes, there are some." 

8.2 " - We try to not increase complexity on our way in order to not significantly decrease the operation's 
effectiveness." 
9.1 " - It's definitely the first cost, taking the market. And the next 20 years perspective for the labor market and 
for the market that is going to be served from the plant." 
9.2 " - Yes, all of them. Regulatory too, the politics are important also." 

9.3 " - That's the key element." 

10.1 " - Yes"! Absolutely. We were having plenty of this discussion in the past, especially in how to manage 
those three. There were always different opinions, that usually it's not possible when you flexibility, it has  
higher cost. Or, if you want to have a low cost, you have to trade one for another, flexibility or agility. " 

B 

1.1" - our main solution to uncertainty is inventory." 
" - Of course, inventory comes at a cost, and certainly for a private equity company we are very much cost 
driven, so there is always balance between, to very high inventories, but it comes at a cost." 
" - Inventories, of course are driven by customers at the far end, as we are in biochemistry, mainly we manage 
large contracts, long-term contracts which are reasonably stable demands;" 
" - Actually, our biggest uncertainty comes at the beginning of the supply chain." 
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1.2 "Let's say three quarters of our demand is just contracts, and the rest is market driven, so that we come into 
the geopolitical imbalances. If, for instance, a recent example of trade war with the USA, then import from Asia 
to the USA will drop, (thereby) increase in the export from Asia towards Europe, thereby decreasing our ability 
to sell on the spot market in Europe. 
1.3 "We do not really have differentiation in the product types or product categories." 

1.4 " - High predictable demand, I think the 75% base chemistry which goes to construction. If the economy is 
in a good phase, and then we can pretty much predict the trends, and then increase the production and increase 
the demands. For it on the spot market we have and we 
really try to improve long-term contracts, to stabilize our production; 
1.5 " - I think that is one of our big worries. Not so much weather. Supply, I have mentioned, is one of our big 
worries. We have the tactical operational strategy, if we are present on each continent. So we have similar plants 
in all continents. So if we produce something in Europe, we also produce in Asia and in the USA. Some of the 
risks of mainly political trade barriers or transition issues, and also giving us flexibility comes into the problem 
of supply or otherwise. If we have the ability to transfer some of the production to another site, it can bring you 
the same product." 
2.1 " - we try to put in the long-term contract in place to take out our risks, and optimize our supply chain in 
terms of as low inventory as possible. Again, I think one of the biggest goals for our company is to operate our 
plants close to maximum, and then achieve the biggest margin in our business." 
2.2 - 

2.3 - 

2.4 " - I think we are very well integrated;" 
" - On energy business which we supply the material which makes blades and we have in place long-term 
contracts which are pretty much collaborative, and a high amount of information sharing on investments 
capacities and alignment in production. I know in advance of five years when my suppliers will have changed 
for me. Customers are a little bit less on the horizon level, increasingly more than inventory." 
2.5 " - Company has several unions which are segmented by operational capabilities. Company is considering 
reorganization in order to optimize production cost and organization structure" 

3.1 " - Yes, I think that is a general truth, but certainly not in our case." 

3.2 - 

4.1 " - Big part of my cost is on raw materials. In some of our products, it goes up to 80%. So optimizing sourcing 
strategy is for us a key business. We actually have a global strategy, we have global supplies, and we constantly 
optimize between contracts and supplies and markets and all options we can think of to optimize that cost." 
4.2 " - Once raw material plays significant impact on overall business, its availability and cost will determine 
production strategy, which will influence cash management" 
5.1 " - We do innovation mainly on the product side, on the supplier side we are very limited. The nature of our 
market innovation is not a key driver, some of my plants are from the 1950s." 

6.1 " - Level of service business to business, biochemistry to have to be above 99%, I would say, which is 
managed by inventory at the end, as a key variable. Plant efficiency, we make the most money when we run our 
plants at maximum, so plant efficiency will be 1.1 or whatever 1A, 1B. Inventory levels in the very end. But that 
would be our sequence of choices." 
6.2 " - I would see an opportunity to improve. We are still pretty old-fashioned. Information exchange between 
different parts of the supply chain. Our business is not yet in the integrated exchange of information. I do believe 
that we have better use of technology and better use of networks or block chains or those different types. But 
that is not yet the trend in the market in our business. I will be very interested to see what effects could be in our 
supplies and in our market. I do not see it happening much at the moment." 

6.3 - 

7.1 " - Manage globally, the main factors being long-term supply, long-term prices, transportation cost and 
transportation barriers, and then, of course, market demand and market growth. For sure it is decided globally 
for business units, and then we optimized to maximize on plant capacity and plant efficiency. Short-term,some 
long-term, and depending very much on growth and geopolitical market developments." 
7.2 " - If I look at the investments, the highest part of the investments maintain positions, so we strive to keep 
our plants in shape. We rarely build new plants or new positions only to replace and maintain. The new 
investment we do, we look at markets as mentioned, markets where we see some new products where we invest 
production capabilities and production technologies, and then we go to growth markets, in this case it would be 
Asia, a little bit in the US. If we are going to invest, it will be in new products and NBIs." 
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7.3 " - everything above two years is long-term for us." 

8.1 " - Yes, very much. With a very complete management, control our boarding structure, and with a very well 
designed KPI trees throughout the main organization and supply chain, and it is integrated with business' KPIs, 
in which we try to capture this and in the end, example being we know exactly which other and we try to manage 
all those factors as well as we can, and make (the trade-offs) between (raw material) availability, change rates, 
marketing and to automatize across, globally, in order to drive our profits per product basically." 
8.2 " - That is for us, is very much applicable. As mentioned, the number of SQUs for my plants is 20. That is a 
key driver in our case." 
9.1 " - Mainly it is historical growth, and historical, almost always by availability of raw materials, or in some 
cases, availability to customers." 
9.2 "- So supply proximity, territorial elements are not a key factor, markets can be, but mainly I would say 
supplier." 
9.3 " - We do not build new plants. It would be a factor, leading to the final decision. If a supplier is not available, 
and the plant has no efficiency, so for us that is key in the choice of location." 

10.1 " - I believe that can be the case, but I believe it would be difficult for all companies to switch. TO my 
business, and, currently, that is not a need we have, and thereby also not an experience and a capability we are 
very much straightened, so, I do believe it is possible;" 

D 

1.1 " -Through stocks.;" 
" - What we have in the production line for our cigarettes’ cells, the cell concept. The cell is almost autonomous, 
you have a primary process which is batch-based. But the (secondary) [00:06:51] production process is cell-
based, because it changes most of the time. Of course, in packaging, not necessarily the product itself. If you 
have an innovation which changes the product, then you do this. So, when you have this, two different processes, 
you tend to classify cells in agile and lean. Those cells, which are agile, have different metrics to be able to allow 
the team to be more efficient within that cell;" 
1.2 " - I think it depends on the industry, but it can be for a variety of reasons, seasonality can be one of them. 
But then, we can predict;" 
" - But sometimes you have break-downs in the supply chain. Sometimes you have weather stuff, that you have 
a problem with;"  
" - So, if you put the whole thing together, you have this change in demand happening for different reasons. " 
1.3 " - You normally look at it from a historical point of view, from historical trends variations, you tend to 
compare averages, you use averages all the time;" 
1.4 " - There are products like these. So, what happens is switches within SKUs or within price points depending 
on different factors;" 
" - Within this total, there's a function of different things. For example, price is normally the first with disposable 
income, in case of cigarettes. If you have growth in the economy, in the market economic factors, like disposable 
incomes, then people tend to switch to more expensive brands. If you have a recession, people tend to switch to 
cheaper brands, but they will still be in the same category." 
" - But, yes, there are ways of trying to forecast here and there how things go. But again, you go back to the 
stock to compensate." 
1.5 " - There are many. For example, supplier disruption normally comes because most of the suppliers are global 
ones. So, you have a trade war between China and the US, for example." 
" - The other type of disruptions you can have are minor things, like weather. In the case of cigarette business, 
you also have disruptions in crops and things like that can happen. You can also have little things, like machinery 
break-downs and stuff like that.  
" - The disruptions you cannot forecast, like kind of stuff, like big accidents. But you try to draw risk maps and 
contingency plans for all these big things, like major strikes, explosions or big accidents. You have implanted, 
but you expect that not to happen. And also, you can have disruptions by innovative products;" 
2.1 " - Again, there's no nice recipe for this. And the experience that we had with a new product, for example, 
was that you have no idea what the demand is, you have no idea on what to take away from this product. So the 
way to do it is, unfortunately, trial and error. You produce a small batch and you launch in a location, you analyze 
this data. Then, you launch in another one and do like that. Of course, this has a huge cost. The other problem is 
that you might figure out... for example, we had a situation in this particular case where we found out that our 
suppliers of batteries were not capable of growing the supply. When you have very well-established products, 
then it's easy, you can forecast based on whatever statistics you're talking about. When you have new products, 
it's much harder. Nowadays, with all the artificial intelligence, machine learning, algorithms and so on, I have 
seen some systems;" 
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" - At the same time I must recognize that these global supply chains nowadays are extremely complex, it's much 
harder for you to forecast these things. It's not an easy task;" 

2.2 " - Yes. And these are different factors, right? Combination of factors that come to single points, like these 
things I was talking about. You assemble a product, then you have an effect from this, from that and this 
amplified around. But you also have the personal effect, the emotional effect. You see things and you try to react 
quickly. Systems nowadays are better, trying to reduce this emotional effect, because there are no human 
interactions most of the time, the system calculates things. But we still have the human effect that we try to 
amplify if we have human decisions in the middle." 
2.3 " - the strategy will establish choices that you have to make. Choices could mean things like my capacity of 
warehouse, which is such that I can go from this much to this much;" 

2.4 " - if you look at ten years ago, the center of the supply chain for an industrial company was the manufacturing 
unit. Normally, the supply chain employees, the logistics, the planning, procurement and all the other people 
were a lower-ranking structure;" 
" - With that, you get the entire thing a little bit more balanced, because you start to look at inventory levels all 
the way to the last distribution point, we had to look at stocks all the way up. We had to start looking at write-
offs, rejects, the whole thing became much more aligned and the manufacturing was, of course, a piece of it, but 
no longer the one that dictated the rhythm of the supply chain;" 
2.5 " - It does, we used to be lean and agile. Because we had conventional products and we have one area that 
we use more on the new product introduction. Actually we used to have a matrix where lean does not necessarily 
mean high volume. Lean means high predictability. So, even if it has lower volume, it's the same product. So, 
you have the number of change-overs that you can postpone, which is a lot. And the predictability on volume 
was such that you could say that this machine, for example, makes this product line or this particular SKU and 
then it's going to make the next one. You have a predictability on volume and sequence as well. When you have 
the sequencing, you try to plan the sequence in a way that the change-overs are minimized." 
3.1 " - Yes, absolutely. And it's quite natural because the cycle will be shorter and you cannot exhaust the... 
sometimes, you have to make investments in order to produce a new product and you have to throw away that 
investment, because the product's life cycle is different;" 
3.2 " - conversion cost is always the main KPI for the factory. What we used to do is that we have different 
targets for conversion cost, depending if it's lean or agile, exactly because you have a completely different supply 
chain:" 
" - I've seen in consumer goods in general, the trend is actually to get much more complex, because consumers 
are actually demanding different stuff, the behaviors are different;" 
4.1 " - You want the most reliable suppliers from a long-term perspective. Because they are the ones that will 
bring innovation to you, they are the ones that are going to give you (inint) [00:44:23] outside the walls;"  
"- The best thing to do is to have long-term supplies and if you have a global operation, from a cost point of view 
and predictability, standardization and so on, it's better to have global suppliers;" 

4.2 " - Although we had local currencies and so on, what we used to have was an average exchange rate that we 
established for the year and we used to do all the KPIs with a fixed exchange rate;". 

5.1 "- when you're talking about a completely different product, then it's a nightmare. I don't know if you can 
predict much".  
"- think about that, a 100-year-old company which sources very common products, like papers, printing products 
and stuff like that. Suddenly, becoming a consumer electronics company, which has a completely different 
design every 6 months” 
6.1 " - We have, of course, different levels for lean and agile. KPIs were pretty much the same, but the targets 
were different in this case. The inventory levels were different. We had different policies of inventory levels for 
lean and agile materials, for example. Even the equal and the crew of the mini-factory was different, which 
means the productivity and the cost were different;" 
6.2 " - A lot. Nowadays, again, you have so much data that you can use technology to predict a lot of things. 
Machine learning technology is much more widespread. Then, you can infer much better, you can set targets 
which are realistic rather than crazy. Definitely. And also, the transparency of the KPIs is very important. So, if 
it comes automatically from the machines or from wherever, then there's no discussion;" 
6.3 " - A lot. And actually, it's exponential evolution. What needs to be taken into account, of course, is the cost 
of it. Because a big corporation - even a small corporation - probably has a CAPEX level that you can invest." 

7.1 "This is done centralized, it took some time. What BAT has done was establishing a global planning hub. 
So, you have a global planning hub and regional planning hubs. One of the tasks of the planning hub is to manage 
the capacity utilization;" 
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7.2 " - Plant Maintenance needs; " 
" - Obsolescence needs" 
" - new product launch need; 

7.3 " - Short term was a year, 2 years. Long term was more than five;" 

8.1 "Yes. They are different. Different KPIs for different targets. Even if there's the same KPI, it has different 
targets. But most of the time, there are different KPIs;" 
8.2 " - We didn't use the number of SKUs, we used the number of change-overs. Sometimes, there may be a 
thousand SKUs, but if they can come in a consistent way, the number of change-overs are predicted, then it's not 
agile. Again, our concept was agile is unpredictable demand and volume, there's more volume. Sometimes, 
higher volume but unpredictable was also agile. So, as a combination of these two elements. Because if you can 
predict, even if it's a thousand change-overs, you plan for it and then you put that in the planning. 

9.1 - 

9.2 - 

9.3 - 

10.1 I do. As long as you treat them differently. There's going to be two different supply chains, from a supply 
chain point of view. But from the organization, it's transparent for the consumer.  
If you want to be a low-cost company, you have to design it as a low-cost company. I don't think this applies 
anymore. Because at the end of the day, today you have so much technology and so much data that you can 
make decisions in the supply chains regardless, as long as you treat them separately. You don't want to treat 
them the same internally. 

H 

1.1 " - in the field where I work, the uncertainty is a lot in the demand;" 
" - But, how do we balance it? In effects where I currently work, we balance the uncertainty in demand by also 
doing some repetitive standard work for some companies. That means that there is no engineering in full;" 

1.2 " - So, what actually my customers are looking for more and more is equipment that are agile;" 
" - They want to be able to make a whole range of different products with the same equipment;" 
1.3 " - our main business or strategic business is engineer-to-order. We don't have SKUs, we have no standard 
units. We build everything to customer specification, so there's no (inint) [00:10:15] uncertainty among different 
SKUs.;" 
" - For example, on one client they had one efficient line and one flexible line, a more responsive line to the 
customer demand. I cannot really say it was agile. It was at least responsive to small market demands and it 
could stretch;" 
1.4 " - Production plants used to organize packaging and really centralize packaging buildings, where there 
would be packaging machines, palletizers, and they would have a very efficient production of the same product, 
like for many shifts in a role. Because more flexibility and agility now are needed, you see less and less of these 
central palletizing and packaging solutions. You saw a shift to different styles of packaging, for example, where 
in the past it was glass, cans or boxes. Now, you have pouches, plastic bags, display boxes;"  
" - Every single-use plastic will be banned, so there is some predictability there that will involve packaging. If I 
look now at the area where I work, front end, I can see that we used to supply big installations, big processing 
installations that could mix, blend and hold semi-fabricated materials for days and days of production. Now, it's 
all going to smaller batches. So, we get more and more demand for smaller installations or customers want 
modifications of the big process equipment installations. " 
" - There's just a higher need for flexible equipment or smaller batch production;" 
1.5 " - We were like “we need to develop low cost machinery for this flexible market”. So, we completely focus 
on developing these flexible machines and to make them modular; 
" - Companies have decided that the product would be economic enough to compete worldwide. So, we have 
built a factory for it in Mexico and another in China. However, the development of the product took a lot longer. 
We were too optimistic and too opportunistic in opening all the factories and it was made pretty difficult to 
export from Mexico to the United States. And, the second drawback that was the most serious one, when China 
chose 10 different industries or technical developments that they wanted to develop inside China. 
" - With heavy engineering in the Netherlands and, of course, Company still had the engineer-to-order business 
as well. With that, the overhead was just too expensive. So, it was really kind of disrupting.So, the disruptions 
were recognized, but the company did not manage the risk. 
2.1 " - Where I work now, in machine manufacturing, we continuously work with innovative products;" 
" - Because every product that we make is different. It's engineered to order, it's the kind of never knowing what 
complex request that the next customer has" 
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2.2 " - . No, But for us, for my industry, the engineer-to-order industry, no. It doesn't apply. " 

2.3 " - in my industry, machine manufacturing everything is well available and there's several suppliers of all 
the raw materials that we need. We don't really have to focus on strategies to offset this, to reduce the effect." 

2.4 " - For us, our supply chain, we do work as partners with transport, for example;" 
" - For us, our most important partner is our controls partner. We do outsource controls. So, programming 
controls software is outsourced;" 
2.5 " - In the machine manufacturing where I work, we don't have this segmentation" 
" - Only that standard production work that we do where there's no engineering, that's just the stainless steel parts 
that we make;" 
3.1 "- Yes, absolutely. That's what I said. The standard stainless steel welding work is very standard, with very 
low profit margins. Like I said, the innovative projects are where we make our money. So, yes, we have higher 
profit margins and also higher cost of obsolescence, yes." 
3.2 " - we only have a strategy to engineer-to-order. We don't even have a strategy for these functional products;" 
" - So, what we do is we try to fill the factory as much as possible with engineer-to-order. So, our entire sales 
strategy and actually I, we really have to work on that, we have to be much more focused on getting these 
engineer-to-order projects;" 
4.1 " - we manufacture everything ourselves. They present it to our customers as European quality, made in a 
factory and it is great quality. But, of course, our people are relatively expensive because they can do very 
complex welding work, but installations are also very simple, containers or tanks, should they work on that. So, 
looking at the supply chain of my equipment manufacturing company, I think at a service stage, we have to think 
about outsourcing very simple work. But first, we only do that if we have full coverage of the hours for the 
people with more intelligent work, more valuable work, that has more added values, so you can make a better 
profit margin;" 
4.2 " - In our case, we do not fix the risk, because we work with stainless steel. Stainless steel has a fixed price." 

5.1 " - In my industry, like I said, supplier failure is practically non-existing;" 

6.1 " - service is really an issue, because we don't really have a service department. " 
" - So, whenever service is needed, engineers are being sent to the customers and meanwhile, the standard job, 
the standard work is not being done." 
6.2 " - Information technology is extremely important;" 
" - They would have maintenance manuals where operators, on the computer screen, could actually touch a 
motor and they would get an exploded view of all the parts and everything;" 

6.3 - 

7.1 " - manufacturing plants were built to be what you say efficient. Not to be responsive or agile. With the 
difference of high and low labor cost, the flexibility that is needed these days, you actually see companies closing 
down and tying factories, moving the production equipment to low cost countries. So, production plants these 
days are much more built for a shorter lifetime. They are already built with the idea in mind that at a certain 
point, a production line might be picked up and put in another country, if producing there is more efficient or 
low cost; 
7.2 " - The trigger for new investments should... of course, you have to supply what your market is demanding. 
So, the demand you get from big date internet analysis these days, your trigger for investment should be, of 
course, a return of investment.;" 
7.3 Like I said, the more agile, the more flexible your equipment is. The longer return of investment period you 
could allow, because then you will have options to use in the long term. I think it's very risky to place investments 
on very dedicated products. 

8.1 - 

8.2 - 

9.1 " - I would still say low production costs combined with margin." 

9.2 - 

9.3 " - operations will still try to find an optimum between sourcing the raw materials and the target market." 
" - I think that people should be prepared to invest more upfront in this flexibility and agility of a plant that for 
moments they choose their optimum between supply chain, target markets, where the customer base is. But with 
in mind that it's not going to stay there until you reach your return of investment, you might have to move or 
relocate in between." 



112 
 
10.1 " - I think that agility is going to be leading in the future, that efficiency might suffer a little bit, but the 
benefits that will be gained by the extra agility;" 
" - The efficiency might decrease a little bit, but the extra agility will definitely be much more beneficial. I think 
increasing agility will be very profitable in the long term. And, yes, I think you can still have the necessary 
efficiency and responsiveness to be very competitive in the market if you focus on agility. I think it can, I'm not 
saying it's easy." 

L 

1.1 " - The set up services target;" 
" - Then we will try to balance the inventory, the cost, the responsiveness, the flexibility and the uncertainty;" 

1.2 "- for me, it is the demand for the new product;" 
" - it's the demand;" 
" - So this is the kind of demand change that I consider as uncertainty;" 

1.3 " - checking the demand uncertainty, we are checking the SKU base;" 
" - So, the total demand is the same. However, by SKU changes a lot;" 

1.4 " - Ok, in my mind, if demand is Plus or minus 20%, it's acceptable. I think it is OK. But if higher than 20%, 
I will consider this as a demand uncertainty. 
1.5 " - For me, this is only two kinds of disruption in my operation. 1 - Customer services performance and cost 
performance...."if the demand change is too big, I cannot deal with it. So, that will impair our customer services. 
Right?..."number two, the demand change will cost some money. That means my operation cost will be higher."  
" - when there is some disruption related to an external factor, what we are doing is that we are buying safety 
stock. ...So, we set up the safety stock to cover the uncertainty of product supply. " 
2.1 " - I think the answer for China is that we have developed too many SKUs already. ...So, we have too many 
SKUs. That means that we have no issues to support the change, but we are trying to simplify our portfolio to 
improve our efficiency and our cost structure. 
2.2 " - So, the answer to the question is simple, we provide the forecast to them and this forecast is the key 
problem;" 

2.3 - 

2.4 " - we provide the forecast to them and keep the accurate view;" 
" - Actually, we are using the same system. Their inventory is visualized. For example, we ask our client to share 
their inventory, so we know what the inventory level is, the selling out is very good and which SKU is the slow-
moving items" 
2.5 " - Yes. We are doing the simple segmentation that we call ABC;" 

3.1 " - Normally, we are doing this way, where we manage the product cost;" 
" - To make my answer short, reduce the cost difference to manage this kind of thing. However, the difference 
between higher volume or lower volume product is not so big;" 
3.2 - 

4.1 " - I think number one, globalization. Finally, actually is trying to lower cost." However, the consumer and 
the customer are changing. They are asking more for new kinds of products. So, when they are asking for 
different products, that means we will move to the global operation." Sometimes, our flexibility and 
responsiveness will not be very good. But, for globalization we also need to think about less flexibility and slow 
response to the customer. 
4.2 " - For China, the exchange rate you pay is lower, because our currency is stable. But we still have some 
challenges." 
5.1 " - the strategy should be short-term new product development time;" 

6.1 " - Number 1 - We set up the target of service level first. Our target is 98. So, I will not challenge my team 
to achieve 98.5 or 99. 98 is 98;" 
" - Number 2 just to mention for the plant efficiency, the strategy is to push for simplification;" 
6.2 " - We can have the real-time data to predict the future on "selling in" and "selling out". "We have our ERP 
system.." So, we have the way to manage the materials supply, the production planning and to manage the 
material and finished goods categories. Externally, we have a connection with our key traders and our key 
customers. 

6.3 - 

7.1 " - Actually, for capacity investments, we will not face short or long term. Capacity investment has got to be 
long-term.;" 
7.2 - 
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7.3 - 

8.1 " - Normally, we do this way: number one, we issue the product supply, that's our top priority;" 
" - Based on this key objective, we will balance the efficiency;" 
" - So, my point is if we can support the customer and the consumer demand, so less SKUs will be better;" 

8.2 - 

9.1 " - Because now the situation is changing a little bit we may change to closer to the consumer market to 
provide better services. Now, some of the production cost differences between different countries are not as big 
now as they were before;" 

9.2 - 

9.3 " - I still believe that final deals are cost-driven if you are talking about supply chain. Supply chain manages 
cost;" 

10.1 - 

I 

1.1"- It's not an easy solution, we have been working digitally as well, in connected factories, to have robots, co-
bots to be more flexible. But in the manufacturing part, so far, we don't have a great solution." 

1.2 - Competition - "many start-ups in the market" "launching very good products in very small lots and 
quantities, with many prepositions behind in food industry" 
- Consumer - "on the other hand, you have the new millennials, the new consumers, they buy more digitally" 
- Sailer - these companies don't like to have large inventories. 
- Your Supply Chain - "On the other hand of the supply chain part, we are there with huge lots of production, 
etc"..."you need to innovate to face these big challenges, to compete with these small start-ups that deliver 
organic, gluten-free products for instance...."you need to invest in the flexibility of the industry to fulfill this 
demand"..."So, it's a chain that needs to be synchronized, but in a flexible and agile way" 
1.3 - To understand the market - "One of the opportunities that we see uses the big data, not only to have it but 
how it can be managed and understood." 
- Why to understand the market - " You can adapt the whole supply chain in a different way - there's the big 
challenge - to cover the number of SKUs, the desire of the consumers." 
- Where technology is bringing competitive advantage - "For instance, we've been working to have an algorithm 
to program our production line. In one minute, you can recalculate and take all SKUs, demand, inventory, cost, 
suppliers, synchronize them to produce the best sequence of production. For sure, the cost, although you find 
the best cost to produce this algorithm, because then mathematics can be used to calculate all these things. If we 
assign a human being to do that, it would take a long time and maybe we would not achieve the best cost." 
1.4 - "When you have a product, whose brand is very recognized and there has been quite stable market share 
for many, many years, then it's possible to forecast in a better way"..."On the other hand, when you see new 
products, even with a lot of money invested in Marketing so these products are recognized, they're new 
products"..."the big challenge is if they are going to buy twice, three times, four times or continue buying this 
product" 
1.5 " - One of the disruptions that we have today, that we're facing a lot is the contrast of the generations of 
people;" 
" - Another disruption, for sure, is the climate. When you need resources that come from agriculture, we really 
need to understand the environment impact on the plantation, in the harvest;" 
" - Then it's necessary to start understanding how you can be very flexible and innovative to replace some raw 
materials, for example;". 
2.1 " - When you're talking about functional products that are more massive, etc., we use a lot of the basic 
principles of Marketing. The price, the product, the place to see promotions, what you do with uncertainties. 
Sometimes, you have a diminished demand of the functional products, we start carrying out promotions to 
motivate buyers to continue buying;" 
" - Then, if there's an innovative product that the company believes in and they just launch in the concept that 
exists today, with a massive production, you can invest a lot of money. If it doesn't work, then you're going to 
have a problem. On another way, we are using outsourcing more;" 
" - Another way that we have been doing this is having partnerships with some start-ups. Then, you see a great 
opportunity with some products, we talk to them, then we buy part of the company and we start to work together. 
Then, if the company grows, we grow together. If it doesn't work, then we have some agreements and that's it." 
2.2 - "I fully agree with that statement"...."This is something else that is very important, taking risks, making 
mistakes by learning fast. That's what we are doing. If we launch a new product or have a problem that doesn't 
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make sense, we need to take it out and replace it very fast. Otherwise, a lot of money and credibility with the 
consumer will be lost. This is very important." 

2.3 - 

2.4 " - Last year, we implemented this strategy to get big data from the main suppliers, as I mentioned, not from 
the small shops. Then, it helps a lot to start using the pool system, then you have the whole supply chain 
synchronized. But, again, when you're talking about a massive product, it's easier, let's say. And we buy some 
research from (inint) [00:31:39], for instance. Last year, we increased the amount of coverage of the data we are 
receiving, including some small shops." 
" - I mentioned, companies that are delivering our products day by day. These are great sources of information, 
even though they're not so accurate. I think in the next 5, 10, 15 years, even small shops will be able to use 
cellphones and control their inventory and share with us. We tried to do that in some small shops, but that is not 
easy, because this is an investment for them as well." 
2.5 " - We use a lot of it, we have different segments. You can see segmentations by marginal contribution, by 
innovative product or by potential of the product, even if the production today and the sales are very low, but 
you see a huge opportunity in the following 5 years. If you see this segmentation just to have the Pareto, you 
need to not eliminate those products that are in the lower part of the Pareto. You need to understand different 
Paretos, make decisions." 
3.1 " - Perfect, I really agree. Only one point on functional products. Again, it depends on the brand as well, 
because sometimes you can have a great profitability, a great margin contribution and, as the product is so good, 
you have to invest year after year to innovate the technology and the efficiency of the line. Then, you need to 
increase the depreciation, because the obsolescence can be replaced with new technology, because you believe 
in the brand, it's very nice and well-recognized. So, you need to analyze this other side as well;" 
3.2 " - You need to understand your company. Is it a low-cost company or is it a (inint) [00:40:07] company to 
the consumer? " 
" - We need to reduce the conversion cost, be efficient, then you need to automate the line that is in place with 
co-bots." 
" - For sure, in some cases, the conversion cost - because it includes depreciation - will be higher because you 
need to invest a lot of money in the beginning, to have more flexibility, more automated lines, etc. Then, maybe 
your conversion cost is going to increase, because in some countries, the labor cost is still lower than the 
investment in co-bots. Even with the price of co-bots decreasing year after year. So, the conversion cost is key, 
yes, but we need to be careful again. What is the strategy, the purpose of our company?" 
" - But maybe the focus is on reducing the costs and opportunities to increase sales and launch new products are 
lost." 
4.1 " - If you're talking about commodities, it's easy in a way that it's an international price, then you can negotiate 
internationally;" 
" - But you always need to consider not only the raw in package price, but the whole chain, the agriculture part, 
the production part of the whole pack and the delivery part;" 
" - Then, we need to have the complete open cost and then Pareto is very important to understand what makes 
sense globally and locally;" 
" - I think the answer is not one that fits for all, for sure." 
4.2 " - There is always risk in hedging as well, because you never have a clear picture, but we use hedging to 
protect us against that. " 
5.1 " - When you have a pipeline to innovate, we always engage our suppliers in the process, because it's very 
important for the supplier to understand that we need to have the alignment, the mindset of flexibility as well;" 
" - So, the transparency of the whole supply chain and confidentiality as well is very important:" 

6.1 " - We are measuring the customer's satisfaction regarding the time and the quantity we are delivering. If we 
see we are getting 99% of delivery, time, etc., 99% is amazing. But when you calculate this 1% we are losing, 
it's a lot of money;" 
" - As I mentioned, we are implementing an algorithm to calculate the best production schedule, which helps a 
lot. It's not always the best cost, but the customer needs to be our first priority and the cost needs to be managed 
internally, we need to optimize the best way we can;" 
6.2 " - I think the industry 4.0 is the new way to work, there is no other way;" 

6.3 " - It has evolved, but on some areas more than others;" 
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7.1 " - some managers and directors want to have 100% occupation of the line, in order to sweat the maximum 
of the assets;" 
" - But when we start talking to some start-ups and new companies that are more flexible, they don't care about 
the lower capacity. They really want to use it thinking about the product, the consumer;" 
" - We are thinking more of flexibility, so there will be lines with 40% of occupation, but with high flexibility. 
In my point of view, we should have more flexible lines even when the occupation is low;" 
7.2 " - we always need to see the added value for the product;" 
" - But sometimes the payback doesn't matter. You need to believe in the 5, 10 years after. Because otherwise, 
as the example I mentioned, we should have stopped producing the product many years ago. And then, you see 
the success that it is today. It's not an easy decision, you need to make it, it's a calculated risk and you need to 
learn fast;" 
7.3 " - As a big company, if you don't have the pay back in 2 years, we are not going to invest. But then you can 
lose a great opportunity;" 
8.1 " - Yes. For me, it's about being fast and agile to deliver products to consumers and customers. Flexibility to 
me is related to that. There are some KPIs we track, conversion cost for sure, efficiency of the line and the days 
between production. " 
8.2 " - What I've been doing is seeing many KPIs together;" 

9.1 " - For us, it's the consumer, we focus on the closest places to consumers;" 

9.2 - 

9.3 " - For us, it's the consumer, we focus on the closest places to consumers. In some cases, only to think about 
the box, for instance, if there is a city where the massive consumers are, the plant should be as close as possible. 
For sure, there is the raw material factor. What we've been doing is mapping and understanding our competitors 
as well, where they are. And why not having a combined agreement with the suppliers, to supply their plants as 
well? Closer to us. Because the majority of the competitors we have are close to consumers;" 
10.1 " - Yes, I do believe. It's not easy, but I really believe in that;" 
" - If you don't have these 3 dimensions, you'll not survive in the future. How are we going to do that? As we 
discussed many topics, for me, the mindset of the employees we need to face these 3 dimensions is to really like 
working in teams and knowing how to find solutions for the problems;" 
" - Innovative solutions regards a problem that exists;" 

J 

1.1 “the lead time on one side and the customer's allowable time on the other side;" "the structure of demand, it 
varies a lot according to each type of industry." "the leveling of production that addresses the issue of demand, 
to prevent the variation in demand from entering the factory. This is the central point of logistics;" 
1.2 "the demands and variations that exist are substantially different." "However, the correct thing is for you to 
do a mathematical treatment in this business, with time series, there are a series of technical mechanisms to deal 
with the theme;" 

1.3 - 

1.4 - 

1.5 "Could this type of issue be avoided or not? It could be if there was an analytical treatment of the problem 
and, of course, you would have the uncertainty, you would have the risk, but the treatment would lead to much 
better results within the operation;" "So there is the uncertainty part, there will always be in life, in anything, but 
the wrong thing is to think that there is no way to treat the topic in a more analytical way, you will not always 
get it right, but your chances will be much higher;" 
2.1 "I would tell you this, you need to understand this issue a little bit, company by company," "You have to 
understand the company, analyze the business units, analyze the products within the business unit and combine 
strategies." 
2.2 "relational gains in the chain and that in the customer-supplier relationship, varying based on the company's 
culture (German automaker and Japanese automaker)" 
2.3 "So, this relational gain, ... what is the central idea? I will share the gain. ... Once the confidence is acquired 
which, I insist, is not a technical problem, but a strategic problem in your organization, and from there, any and 
all information sharing structures will generate a lot of money in this production chain. And then what is the 
central point? ... The darkest part, the most obscure part of the current system, is more difficult to understand, 
Toyota does not compete with GM and Ford, Toyota’s supply chain competes with GM’s supply chain that 
competes with Ford’s supply chain. " 

2.4 - 

2.5 - 
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3.1 "I confirm this." "Well, it is also not quite right to radically separate these two positions because I can use a 
strategy in which I pay part of that cost of obsolescence in innovation in the first years, and when this section 
becomes stable in some companies I can pay a significant part of it when I am, shall we say, reallocating (real 
ocando financeiramente, é isso?) because I am calling it a functional product; " 
3.2 "I don't believe that products have a cost. The products have a margin! Price less raw material. The additional 
fixed costs, etc., which are not linked to the product belong to the company, not to the product;" 

4.1. "I would say that there must be a model for this;" "So, the thing is multicriteria. And I have to clearly put 
that multicriteria and models on the table that have to consider the quantitative part but have to consider the 
qualitative elements, and in addition to the qualitative elements, elements of uncertainty, risk, etc;" 
4.2 "One also has to understand the various ways things can be run and, then, have creativity to make the positive 
flows of the business. Because the computer is not going to make the flow for you, you have to come up with 
the flow." 
5.1 "So, the more I have in cooperation, the less risk and the greater chances of working. The more I have, in 
this chain, buying in the second C (desculpe, mas o que seria “Segundo C?”), that is, buying cheaper prices and 
not having suppliers that are really central, then your risk increases significantly; " 
6.1 "The purpose of a company is its connection with the customer." "I have to understand the customer! 
Depending on the customer, I will have to offer a 100% service level and pay this bill. And for another level of 
customer, I can offer 98 because the best competitor delivers 95 or 94. So it's a very difficult discussion." 
6.2 "After defining the service level, technology is fundamental! (First understand what the customer wants"); 

6.3 "A lot .... So, because the problem is this, there must be ‘a guy’ (bem informal, posso deixar assim mesmo 
ou prefere que mude para “uma pessoa”?)who understands modeling, there must be ‘a guy’ who understands 
business, there must be ‘a guy’ who understands modeling and business together." "Because before, the structure 
was vertical, now I can do a lot of horizontal things, there are already millions of things to do modeling, but that 
depends not only on the model, but on the people who use the model, whether or not they have confidence, 
various elements that are not quantifiable in the process; " 
7.1 "The fact is, long-term capacity decisions are different from short-term capacity decisions;" "You see, short 
term is the one that has math. Long term is scenario building" “Modeling first is a mistake, you have to open a 
set of scenarios, see the most important scenarios, create scenario models and from there, develop a medium and 
long-term capacity building strategy, preferably in the most flexible way possible." "Systemic thinking, long 
term!” 
7.2 “It is the analysis of the scenarios." 
7.3 "That depends on the type of industry" 
8.1 "I do not consider…. I have to prepare for flexibility." "What happens is that ‘the guy’ takes a previous 
efficiency structure, which is made for large volumes of manufacture and low variety, and then tries ‘to play’”; 
"This will be resolved in the business strategy.” 
8.2 "First, we will not accept, a priori, that we have to make a huge variation with complexity." "Thus, the first 
point is to deal with the complexity of the portfolio, not accept this business a priori as given. After that, I need 
to see how I am going to operationally reach this process." 
9.1 "…localization is a topic that has to be treated with quantification, again, with qualitative aspects and with 
risk aspects. Then, the combination of quali and quanti plus risks and uncertainty is a good path for this type of 
discussion." 

9.2 - 

9.3 - 

10.1 - No doubt. But here's the thing, what's the point? I am from the dialectic line, you have to explain all the 
contradictions between these three elements and put them on the table. If you think linearly, there are going to 
be impossibilities. If you generate synthesis at a higher level, they are perfectly possible. You will never be able 
to do this if you do not have all the functions of the company together. And you will never be able to do that if 
there is no strategy and systemic thinking in the process. That is, it is possible, but it is not easy. Right? 

Source: Author (2020) 
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ANNEX C 

Figure 13 - Infographic 

 
Source: Author (2020) 


