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APRESENTAÇÃO

A emergência de novas temáticas estratégicas nos sistemas produtivos e 
organizacionais trata-se de uma característica estrutural da evolução contemporânea para 
o aumento de competitividade e produtividade nos últimos séculos, o que repercutiu em 
novas áreas de estudos e em uma contínua expansão das fronteiras de conhecimento do 
campo de Engenharia de Produção.

Focando esta expansão das fronteiras do conhecimento, o objetivo desta obra 
coletiva, desenvolvida por um conjunto diferenciado de quase 40 pesquisadoras e 
pesquisadores das regiões Sul, Sudeste e Nordeste do Brasil, é apresentar uma agenda 
exploratória sobre temáticas contemporâneas consideradas como estado da arte no campo 
da Engenharia da Produção.  

Estruturado em 13 capítulos, este livro, intitulado “Engenharia de Produção: Além 
dos Produtos e Sistemas Produtivos 2”, traz relevantes debates relacionados ao tripé 
analítico sobre estrutura organizacional, sustentabilidade e segurança do trabalho, os quais 
são apresentados por um conjunto de estudos de caso que valorizam a análise empírica a 
partir do campo epistemológico da Engenharia de Produção.

No primeiro eixo temático, a análise organizacional é foco de análise nos 4 
primeiros capítulos, os quais trazem debates relacionados a temáticas contemporâneas 
com crescente relevância nos sistemas organizacionais, tais como accountability, gestão 
estratégica, desenvolvimento organizacional e design thinking.

No segundo eixo temático, a agenda de sustentabilidade é explorada à luz das 
oportunidades organizacionais e produtivas manifestadas por um conjunto de 3 estudos de 
caso relacionados às temáticas estratégicas da logística reversa, da filosofia dos 3R´s, bem 
como dos sistemas de certificação.

No terceiro eixo temático, a segurança do trabalho é apresentada através da análise 
empírica e contextualizada por 6 capítulos que apresentam discussões sobre estratégias 
que impactem em melhorias da segurança do trabalho, sobre sistemas de sinalização 
laboral, assim como sobre análise ergonômica.  

Com base nas discussões e resultados obtidos nesta obra, uma rica construção 
epistemológica é fornecida a um potencial amplo público leitor, fundamentada em relevantes 
análises de estudos de casos que corroboram teórica e conceitualmente para a produção 
de novas informações e conhecimentos estratégicos para os sistemas produtivos e 
organizacionais, preenchendo assim uma lacuna exploratória na literatura, a qual corrobora 
para a construção do campo científica da Engenharia de Produção no Brasil.  

Uma ótima leitura!

Elói Martins Senhoras
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ABSTRACT: Activities and knowledge related to 
organizational engineering tend to be increasingly 
systemic, leading to a broader understanding of 
how organizations work. Specifically, in the sub-
area of strategic and organizational management, 
decisions in the strategic scope are hierarchically 
distant from operational shop floor. This makes 
impossible to visualize the effects of strategic 
decisions on fundamental issues such as 
ergonomic issues and their impact on productivity. 
Faced with this problem, this qualitative research 
aimed to establish a conceptual framework 
selecting the main factors, and their influence 
in industrial dynamics from the strategic to 
the operational level. Also, considering the 
ergonomic and productivity factors. Therefore, a 

structured method for systematic review of the 
bibliography was applied. There were collected 
articles aligned with the interests and data. They 
were analyzed descriptively and synthesized 
introducing a conceptual framework, in which 
were identified relationship among the immediate 
levels and directly between strategic and 
operational level. Also, it identifies the formation 
of three information feedback cycles that are 
responsible for unpredictable behavior in socio-
technical systems.
KEYWORDS: Strategic positioning, productivity, 
worker illness, dynamic behavior, Systems 
Dynamics.

DO POSICIONAMENTO ESTRATÉGICO 
AOS FATORES ERGONÔMICOS E 
DE PRODUTIVIDADE: REVISÃO E 

SISTEMATIZAÇÃO DAS INFLUÊNCIAS
RESUMO: Atividades e conhecimentos 
relacionados à engenharia organizacional 
tendem a ser cada vez mais sistêmicos, levando 
a um entendimento mais amplo de como as 
organizações funcionam. Especificamente, na 
subárea de gestão estratégica e organizacional, 
as decisões no âmbito estratégico estão 
hierarquicamente distantes do chão de fábrica 
operacional. Isso torna impossível visualizar os 
efeitos das decisões estratégicas sobre questões 
fundamentais, como questões ergonômicas e 
seu impacto na produtividade. Diante dessa 
problemática, esta pesquisa qualitativa teve 
como objetivo estabelecer um arcabouço 
conceitual selecionando os principais fatores 
e sua influência na dinâmica industrial desde o 
nível estratégico até o operacional. Além disso, 
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foram considerados os fatores ergonômicos e de produtividade. Para tanto, foi aplicado um 
método estruturado de revisão sistemática da bibliografia. Foram coletados artigos alinhados 
aos interesses da análise. Os dados foram analisados descritivamente e sintetizados 
introduzindo um quadro conceitual, no qual foram identificadas relações entre os níveis 
imediatos e diretamente entre os níveis estratégico e operacional. Além disso, identificou-
se a formação de três ciclos de informações que são responsáveis pelos comportamentos 
imprevisíveis em sistemas sociotécnicos.
PALAVRAS-CHAVE: Posicionamento estratégico, produtividade, adoecimento no trabalho, 
comportamento dinâmico, Systems Dynamics.

1 | 	INTRODUCTION
Organization management issues can be divided according to the systemic level in 

which they are practiced. In operational terms, management seeks to set the objectives of 
the operation and take advantage of resources to meet tactical management (PORTER, 
1980). Daily production planning and allocation of work teams are activities of the operational 
level and are performed while the phenomena that control it. However, a major challenge 
associated with these actions is to prevent illness and the consequent removal of the worker. 

This is because at this level, the ergonomic management must deal with difficult 
behavior to predict the production lines. This was verified by Mattos et al. (2019) in an 
organization of automotive electrical components, where the actions of the manager for 
improving the production performance caused burden on workers and the consequent 
absenteeism due to illness.

In tactical terms, ergonomic management sets objectives over a longer horizon 
and encompasses activities such as monthly production planning (PORTER, 1980). In this 
case, many issues focus on the configuration of the processes. This adds other factors 
that somehow affect the health of the worker, making the context even broader and more 
complex, and then evidencing the need for a systemic approach. However, the proximity of 
the operational level to the tactical level still allows decisions to be related by the managers 
of each level working together.

But, in strategic terms, the decisions and definitions of the directors are hierarchically 
distant from the operational phenomena. This avoids seeing the effects of such strategic 
decisions on key issues such as ergonomics and its reflection in productivity. In this 
sense, this research explored the factors at the strategic level and defined their cause-
effect relationships with other systemic levels, offering specific guidance for strategic and 
organizational management. With a structure for such relationships, directors and managers 
can make decisions to obtain a desirable behavior, as discussed by Senge (2014).

At the strategic level were defined the factors that reflect the positioning of 
organizations, their influence on tactical factors, but also, the influence of these factors 
with the operational level. Among the operational level factors was focused on operational 



Engenharia de Produção: Além dos Produtos e Sistemas Produtivos 2 Capítulo 10 121

fatigue, illness, and worker absence. Consequently, there was also a focus on productivity, 
enhancing the practical relevance of the research. Finally, this research establishes a 
conceptual framework showing the main factors and their relations in industrial dynamics, 
from the strategic to the operational level, considering the ergonomic and productivity 
factors.

2 | 	LITERATURE REVIEW
This research had as main tool a structured process of Systematic Bibliographic 

Review (SBR) with the function of selecting scientific papers for the formation of a reference 
bibliographic portfolio for analysis. The process was applied resulting in a portfolio containing 
16 papers. The configuration following the ProKnow-C process (ENSSLIN et al., 2012) is 
shown in Figure 1, as well as the results obtained in each step.

Figure 1 - The bibliographic review process results

Source: Authors

The explanations in the next section are based on information from the related papers 
in this bibliographic portfolio. However, citations from parallel bibliographies (specifically 
from books with recognized and consolidated content) were still inserted to complement and 
substantiate the information.
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3 | 	EXPLORATION AND DESCRIPTION OF THE CONTEXT
The analysis and description of the context began at the strategic level, following by 

the tactical level, and the operational level. The details of the factors increased in the same 
direction.

3.1	 Relations at the strategic level
The conceptual model of Olhager (2003) illustrates cause effect relationships in 

an organization, Figure 2. In this figure, the organization favors the flow of relations, thus 
characteristic of the research does not target the systemic levels and decisions taken at 
the respective levels. However, this conceptual model highlights the influence of market 
characteristics on the system, these are external factors to the organization. In the research 
by Olhager (2003), the model also considers factors from other systemic levels, such as 
the “location of the order” (referring to the tactical level) and the “production characteristics” 
(emphasizing the importance of the operational level). These were addressed in the 
following sections.

Figure 2 - Influencing factors in the organizational system

Source: Olhager (2003)

First, the most strategic decisions meet certain positions against the market. 
Therefore, the elucidation about the characteristics of the market is necessary for the correct 
justification of the strategic factors. In this sense, managers have specific tools to diagnose 
the environment in which they intend to operate, showing the strengths and weaknesses 
to define their position, as applied in the SWOT matrix. However, Porter (1980) highlights 
four key competitive market forces that can be taken as a general reference, as follows: 
competitors, new entrants, substitute products, suppliers, and consumers. The rivalry 
among competitors determines the degree of competitiveness of a sector. The threat of new 
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entrants is due to the degree of ease or difficulty that competitors face to enter a sector. 
Substitute products refer to the degree of ease to replace a product or service for something 
similar that satisfies its need or causes to extinguish that need. The supplier bargaining 
power increases when they are essential and unique to the organization, establishing a 
relationship of dependency. Additionally, the consumer bargaining power increases when 
they use means to force the price reduction. Given these forces, Porter (1980) also defines 
general strategies for dealing with those forces, establishing competitive advantage, 
which implies offensive or defensive actions to establish a favorable position in a sector. 
These general competitive strategies are leadership by cost, leadership by differentiation, 
and leadership by focus. The cost leadership strategy aims to obtain a significant price 
advantage over competitors in a market segment by concentrating all strategic activities on 
cost control and reduction (CORSTEN; WILL, 1993). The differentiation leadership aims to 
provide a unique perception of the product (DICKSON; GINTER, 1987). This can occur in 
one or more market segments and should not be confused with the “market segmentation” 
strategy (DICKSON; GINTER, 1987). The generic focus strategy corresponds to a very 
specific market segment. This is a more comprehensive case, once the segment is defined, 
the organization can establish its position at reduced cost or by differentiating its products 
or services.

The general strategies are taken as a reference since they are widespread and 
broadly reflect the general positioning of the organization to face market challenges. This 
breadth favors the establishment of a context that can be applied to different segments. 
Even so, specific cases can still be considered as intermediate points among the general 
strategies. As for this research, it is essential to highlight the effects of these strategies at 
the tactical levels, as explored in the next section.

3.2	 Relations at the tactical level
In tactical terms, the objective of management is to establish production planning 

over longer horizons, such as planning for one month or for several months. In general, 
this planning affects the volume and the variety of products in an inverse way, the larger 
the variety, the smaller the volume. This relationship is observed in the civil construction 
and manufacturing segments by Winch (2003), and in classic approaches, by Porter et al. 
(1999). In this sense, classic production strategies such as “make-to-stock”, “assemble-to-
order”, “make-to-order”, and “engineer-to-order” establish a balance between volume and 
variety, and in generally determine the tactical production planning.

Wikner and Rudberg (2005) expands this perspective to include the engineering 
dimension. This convergence generalizes the approach also in the services sector, as 
explored by Johnsson (2013) in the civil construction sector. Gosling and Naim (2009) still 
explore the “engineer-to-order” perspective in the supply chain, expanding this view for a 
systemic view.
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The relationship between volume and variety in production planning is shown in 
Figure 3 for manufacturing and engineering activities. The “engineer-to-order” or “make-to-
stock” are opposite strategies, the first establish more opportunities for a greater level of 
customization (greater variety of products and less volume). On the other hand, the “make-
to-stock” strategy favors more standardized products and less volume.

Figure 3 - Volume / variety relationship

Source: Johnsson (2013)

Regarding the strategic level, the cost leadership strategy may require the 
standardization of products for reducing process cost, among other possibilities (PERERA 
et al., 1999). The cost leadership strategy points for high volume production, but also may 
involve additional costs in inventories.

In the case of differentiation leadership strategy, the costs are high because this 
strategy requires financial resources to ensure differentiation as to prevent excessive 
differentiation (LILLIS; VAN VEEN-DIRKS, 2008). Researches observe that organizations 
that adopt this strategy have a lesser focus on efficiency (LILLIS; VAN VEEN-DIRKS, 2008), 
which ends up raising costs. However, financial performance gain support for not getting 
excessive differentiation, which ends up being unprofitable (LILLIS; VAN VEEN-DIRKS, 
2008).

For that, organizations adopting the differentiation strategy need to be flexible enough 
to change the resources of production and services for changes in market and consumer 
needs, Sun and Pan (2011). Therefore, this study assumes that in a differentiating strategy, 
the position in the spectrum volume / variety declines for variety.
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The above highlighted relations focus on two of the four dimensions of production 
described by Slack (2009). This author also shows, in addition to volume and variety, the 
variation in demand for the product and the degree of visibility that customers have of 
production.

3.3	 Relations at the operational level
The factor “cost” and therefore the “price” are operative consequences, but directly 

influenced by the cost leadership strategy. This relationship occurs directly from the 
strategic level to the operational level. Similarly occur from the top managers to the workers. 
This establishes an organizational culture of cost reduction, which is reflected on the daily 
activities.

On the other hand, a leadership by differentiation requires processes flexibility to 
follow changes in market perception; this strategy is also related to innovation (SIDHARTHA; 
MAHESHKUMAR, 2007; ZEHIR; CAN; KARABOGA, 2015). This demands adequate and 
constant recognition of consumer needs and the added value of interest, Sun and Pan 
(2011). The requirements for research and development can affect the operational capacity. 
But, at the same time, the flexibility of operations requires a broader knowledge in terms 
of activities for production, i.e. the know-how. Knowledge is a factor addressed by Mattos, 
et al. (2019) that models the context by System Dynamics. For this reason, the research 
by Mattos, et al. (2019) also describes the relationships conceptually, where knowledge 
and capacity are influencing productivity. The search for productivity can lead to fatigue 
due to working conditions such as repetitive tasks, time of cycles, time for physiological 
recovery (MATTOS, et al., 2019), binding or monotonous position, unilateral tension of 
muscles, vibration, noise, factors that cause skin diseases (REINHOLD, et al., 2008), among 
others. These factors cause overload, illness, and consequent worker absenteeism. This 
absenteeism, in turn, ends up requiring substitute workers without the proper operational 
knowledge, again affecting productivity. Thus, a cycle is formed at the operational level, the 
characteristic responsible for behaviors difficult to predict. Productivity defines the cost of 
production and the differentiation obtained, which depend on the general strategy chosen. 
Both, the differentiation, and cost reduction obtained at the operational level represent 
factors that impact the environment outside the system, in this case the consumer directly. 
The consumer perception about the conditions of these factors causes a response to the 
system, determining the demand from the system. This demand can occur in two ways. In 
case of cost reduction strategy, if well implemented, the demand will be a higher production 
volume, but subject to sudden variations. In the case of a successful implementation of the 
differentiation strategy, the demand will be more stable due to brand loyalty, however in a 
lower volume. This shows an information feedback cycle configured between the operational 
level and the tactical level, and suffering exogenous influence from the market.
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3.4	 Conceptual representation
The information listed above may be incorporated in a conceptual diagram. 

This diagram was constructed in order to graphically represent the context for a better 
understanding.

The conceptual diagram is shown in Figure 4, in which are symbolized the market, 
the forces operating in this environment, and the organization in its internal context. In the 
internal context, the segmentation on the systemic levels is emphasized. Also, the factors 
result in the system dynamics as identified by the analysis conducted.

Figure 4 – Conceptual framework of dynamic context

Source: Authors
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The next section establishes a discussion facing the papers selected in the SBR, 
comparing the results, and showing how the results of this research contribute to the 
evolution of knowledge.

4 | 	DISCUSSION
The research was directed to a specific line to represent the context. The general 

strategies derive from a well-known study; however, similar studies could differ from this 
respect. For example, some organizations adopting the engineer-to-order strategy, in 
certain circumstances, would obtain products or services characteristic of mass production 
(HAUG; LADEBY; EDWARDS, 2009). Even the general competitive strategies taken as a 
reference have their variations and specificities, as shown by Piercy et al. (2010) in relation 
to the cost strategy. And, organizations can adopt a strategy in which the leadership by cost 
or by differentiation are not antagonistic, as considered by Corsten and Will (1993), and 
evidenced by Lillis and Van Veen ‐ Dirks (2008).

However, the conceptual framework resulting from this research, when compared to 
the model by Olhager (2003) and other models such as Corsten and Will (1993), allows to 
visualize the flow of information among the levels systemically. in addition to establishing 
a distinctive scope and a trend towards viewing the flow of causes and effects throughout 
the organization, the theoretical framework also indicates important discoveries applied 
to management. Through the sequence of causal relationships, it is possible to see, for 
example, how the adoption of the cost leadership strategy increases the volume, generates 
more orders, uses operational capacity, and delivers a lower price to the consumer, who 
resumes purchasing products, strengthening a cycle of actions and consequences.

Another cycle working in parallel (identified as cycle 1) can act to restrict or decrease 
the available operational capacity, generating fluctuations that need to be addressed by 
internal interventions. In the adoption of the differentiation strategy, causal relationships and 
factors involved indicate issues related to knowledge management even more complex. Even 
such complexity to be correctly understood may require the construction of computational 
simulation models. In this sense, the conceptual framework resulting from this research 
establishes the basis for a modeling process applying System Dynamics. This modeling 
method directly takes results’ advantage of this research in the first modeling stage. The 
causal relations can be re-exposed in a diagram, possibly broader, but the whole concept 
maintained. With System Dynamics, the modeling process leads to a mathematical model 
used in computer simulations. Simulations generate future scenarios that are especially 
useful in a context with many relationships among the factors, such as what this research 
has shown. With such scenarios, there would be a theoretical contribution to the area of 
production engineering ergonomics as they lead to an understanding of the phenomenon 
that is difficult to obtain only by subjective interpretation. But also, the availability of a 
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simulation model could help managers to test actions in a virtual environment in order 
to obtain higher levels of productivity. This method was applied by Mattos et al. (2019) 
exploring only the operational level.

5 | 	CONCLUSIONS 
The conceptual framework presented in this research, associates strategic factors, 

tactical, and operational (the latter related to ergonomic issues and productivity), reinforcing 
the cause effect relationships among these factors.

The conceptual framework highlighted three cycles of feedback information. The 
knowledge of these cycles is fundamental for the management activity, since they are 
responsible for the behavior of the systems, which is difficult to predict and control. Only the 
analysis of the cause effect patterns can indicate how fluctuations in productivity can occur 
in any of the general strategies adopted by the organization.

Such a conceptual framework also establishes the basis for a modeling process. 
Thus, the behavior of the system can be analyzed for different external conditions and 
internal policies.
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