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 Background: With globalization, the competitive landscape is forcing organizations to 
make changes in manufacturing systems and production planning in pursuit of the best 
strategy to cope with the rapid changes in the market today. In this context, assessing 
the role of manufacturing to meet the strategic objectives of the company in achieving 
competitive advantages are increasingly evident. This study aims to identify what are 
the strategies adopted by manufacturers of two southern industries, manufacturers of 
bus body, trying to identify what are the manufacturing systems used, through 
production planning and control, highlighting their similarities and differences. This is 
an exploratory study with a qualitative approach, carried out in-depth interviews with 
the managers of manufacturing and assembly companies in the study. Results: Based 
on data analysis, it was found that the companies have manufacturing systems and 
similar forms of planning, trying to reduce inventories and waste through a pull 
production, which highlights the use of the Just in Time. These similarities are 
attributed to characteristics of product and market bodybuilding involving the bus, but 
the prioritization of the components of manufacturing strategy, which are cost, quality, 
flexibility, delivery speed and reliability of delivery, they happen differently. The 
results indicate that the two companies have very similar characteristics, which can be 
attributed to the peculiarities involving the product and the production of buses. For 
both the product design and production occur where custom, as Arruda et al., (2005), 
all processes start after the customers specifications. Another common issue is the 
production planning, directly influenced by the amount of available models and the 
way of marketing. Thus, with this study we can see that the system of production and 
form of production planning rely heavily used of the peculiarities of the product buses, 
with no significant differences between the companies. The biggest differences are in 
the prioritization of the components of the manufacturing strategies adopted which, 
according to respondents, are the main source of business investment capacity. 
Conclusion: With this, it is suggested for future studies exploring the influence of 
flexibility on manufacturing costs for this type of industry, seeking to identify the 
optimal level of these two points. 
 
 

© 2013 AENSI Publisher All rights reserved. 
To Cite This Article: Maria Emilia Camargo, Mauricio de Conto, Walter Priesnitz Filho, Gabriela Zanandrea, Ademar Galelli., 
Manufacturing Strategy in Industrial: An study of case of Bus Manufacturing. Aust. J. Basic & Appl. Sci., 7(14): 517-522, 2013 

 
INTRODUCTION 

  
 Competition in global companies are facing, force the development and improvement of the entire 
productive system of industry, reviewing is from the company's strategies to its manufacturing system and 
distribution of its products, seeking to make their processes more lean and efficient. 
 In this scenario, manufacturing has played a major role in the perpetuation of the business, being studied 
and reevaluated in order to establish a solid foundation for meeting the organization's strategic plan (Skinner, 
1995; Correa and Gianesi, 1993). 
 In this sense, we can highlight the manufacturing strategy initially adopted by each firm to obtain 
competitive advantages. This strategy is a set of objectives that serve as a director to guide long-term activities 
in those sectors, divided into five priorities: cost, quality, delivery speed, delivery reliability and flexibility 
(Correa and Gianesi, 1993).  
 These five priorities are directly influenced by the production systems adopted, especially the Just in Time 
(JIT) which has been widely adopted by the automotive industry in recent decades. This philosophy aims to 
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optimize the processes and procedures through the continuous reduction of waste, whether waste of time, 
materials, manpower, equipment, among others (Moura and Botter, 2002). 
 Given the above context, this research aims to identify what are the strategies adopted by two 
manufacturing industries Gaucho success nationally and internationally recognized, bus body manufacturers, 
seeking to identify what are the manufacturing systems used for planning and spending production control. 
 The article is divided as follows: a) theoretical foundations of manufacturing strategies, planning and 
production control, production systems and JIT b) methodological issues, c) development of the study results 
and d) concluding remarks. 
 
Theoretical Framework: 
Manufacturing Strategy: 
 The manufacturing strategies have become increasingly crucial to maintaining the competitiveness of 
organizations. Among its various definitions, we can mention: 
 "A manufacturing strategy is a set of plans and policies through which the company aims to gain advantage 
over its competitors and includes plans for the production and sale of products for a particular set of consumers" 
(Skinner, 1969). 
 With a greater appreciation of the role of manufacturing to meet the company's strategic objectives, as 
quoted by Skinner (1985) and Correa and Gianesi (1993), companies are promoting major changes in 
manufacturing management system, providing considerable competitive advantages.  
 According to Correa and Gianesi (1993) there are five competitive priorities that are directly influenced by 
manufacturing, which contribute to the competitiveness of the organization:  
a) Costs by spending less competition to gain competitive advantages. It should be noted, however, that 
reducing costs should not sacrifice other important priorities such as quality, flexibility, among others; 
b) Quality: meet customer expectations, ensuring fault-free products; 
c) Speed of delivery: many customers will pay premiums to be served more quickly; 
d) Reliability of delivery, reliability ensures a more stable supply with customers by facilitating the organization 
of the production process; 
e) Flexibility: ability to respond quickly to unplanned changes, five of the main types of flexibility (new 
products, product mix, volumes, delivery and robustness). 
 
Planning and Production Control: 
 The Planning and Production Control (PPC), according to Burbridge (1988), Russomanno (1995) and 
Plossl (1993), is a set of interrelated activities aimed at providing information to the entire production process, 
aligning the flow of information from from different areas of the business such as sales, finance and industry. 
This information is generally known as production orders and purchase orders. 
 Among the activities of the PCP, we can find three hierarchical levels of activity: Level Strategic (long 
term), tactical (medium term), Operational Level (short term). 
 The first two levels refer to activities such as demand forecasting, resource planning and long-term 
aggregate planning of production. Regarding the operational level, which is main aim of this study is basically 
the master production planning, materials planning, planning and capacity control, programming and scheduling 
of production and production control and materials. 
 Master Production Planning (PMP), which is the central point of the activity of the PCP at the operational 
level, aims to define what the company plans to produce expressed in configuration, specific quantities and 
dates to meet the demand identified and compatible with the company's production capacity (Arruda et al., 
2005). 
 All companies perform in one way or another, the function of the PMP, it is always necessary to determine 
what, when and how much to produce. Performing this operation requires great interaction between the areas 
and analysis of several factors, often subjective, that demonstrate the character of this custom function. 
Therefore, many companies opt for the generation of the master production planning through the tacit 
knowledge and methods of trial and error, instead of using the optimization methods available (Jacobs and 
Bendoly, 2003; Buxey, 2003).  For Arruda et al. (2005), for the preparation of PMP, the company must first 
define the strategy for the inventory policy, and that decision is closely linked to the production system adopted. 
Among these policies, we can highlight: 
 To-stock production: occurs when products are completed before the arrival of the request. In this case the 
balance of production is facilitated and the PMP is to the level of finished product; 
 Custom Mount: it has production of components or subassemblies for stock, turning them into final 
products after the arrival of customer orders; 
 Custom Manufacturing: the beginning of production only starts after the arrival of the request along with 
customer specifications. There is no inventory of finished products or semi-finished, only to raw materials, 
which is the level where it does the PMP; 



519   Maria Emilia Camargo et al, 2013 
Australian Journal of Basic and Applied Sciences, 7(14) December 2013, Pages: 517-522 

 
 Custom design and production, all processes are initiated only after the customers' specifications and, in 
extreme cases, it is not possible or the stock of raw materials. 
 For implementation of the activities of production planning and control, including master production 
planning, it is possible to use at least three systems: MRP/MRP II (Material Requirements Planning); JIT (Just 
in Time); OPT (Optimized Production Technology). 
 The determination of the system to be adopted by the company (or even the use of combined forms) will be 
from the manufacturing strategy adopted by the organization. In this study, stress JIT system, whose concepts 
are reviewed below. 
 
JIT (Just in Time): 
 The Just in Time (JIT) originated in Japan in the 70's, being developed by Toyota Motor Company when 
their managers looking for ways to manage the production that was beginning to show more and more 
customized products. Currently, this system is widespread throughout the world in many different types of 
industry, contributing intensively to achieve the strategic goals of manufacturing. 
 JIT is a strategy for industrial competition in order to respond with agility and speed the market demands, 
delivering high quality products and low cost (Antunes et al., 1989). According to Correa and Gianesi (1993), 
this philosophy is aimed at continuous improvement of processes, including aspects of quality management, 
layout, organization of work, resource management and logistics to achieve competitive advantage. 
 The reduction or elimination of inventory figure as one of the main features of this philosophy. Stocks, 
which in more traditional approaches are used to protect the production process steps against possible disorders 
as problems of setup, productivity, equipment breakdowns, among others, JIT seeks to reduce them as much 
just to expose the inefficiencies, creating the need for solving these problems. According to Schonberger and 
Knod (1994), the implementation of JIT causes a gradual reduction in the level of inventories, which reveals 
more problems, and forces workers to seek solutions quickly, which emphasizes the feature of continuous 
process improvement. 
 Due to the characteristic of pull production, sales forecasts and master production planning are to have 
greater importance only to scale the production system, since the production schedule is accomplished through 
the later stages of the demand, unlike conventional systems where this planning is used both to scale and to 
schedule production. 
 The JIT system, according to Corrêa and Gianesi (1993), has a direct influence on the five competitive 
priorities (quality, cost, flexibility, speed of delivery and delivery reliability), to improve the administration of 
the entire manufacturing system. 
 
Production systems: 
 According Russomanno (1995), production system is an organized process that seeks the transformation of 
inputs into goods and services and must follow standards of quality pre-determined prices should be compatible 
and effective demand. 
 For Perales (2001) there are many ways of classifying production systems that must be analyzed. Several 
authors present different approaches to these ratings, ranging from the breakdown by type of industry or 
function of the flow of products (most traditional classifications), or oriented classification by type of customer 
service and cross. 
 Moreira (2008), uses a more traditional approach to this classification, dividing into continuous production 
system or flow line (itself subdivided into continuous and mass), intermittent production system (subdivided 
into lots by or on commission) and adds system production of large projects without repetition that is the 
production of a single product without viewing a stream of production. Alongside the traditional classification, 
Moreira (2008) presents the cross-classification of Schroeder that splits the flow of the second product (as listed 
above) and according to customer service, divided into: 
- Systems-oriented stocks: low flexibility of customer choice, because the products are already ready, but the 
service is fast and inexpensive; 
- Ordering oriented systems: the production is driven by the consumer (product characteristics, volume, time, 
etc.).  
 
Methodological Procedures: 
 This work consists of an exploratory qualitative research through case study. For Yin (2005), this type of 
case study considers a single case design, but with multiple units of analysis. According to Tripodi et al. (1975), 
the exploratory study aims to provide a frame of reference, and thus facilitates the process of deduction of 
relevant issues in the investigation of a phenomenon. Thus, it is possible to formulate concepts and hypotheses 
that can be further developed in subsequent studies, and redirect future investigations. 
 In exploratory research used secondary data through bibliographic and documentary material as well as 
primary data through qualitative research through in-depth interviews (Malhotra et al., 2005) and Yin (2005). 
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 Agents who participated in the interviews were the managers of the areas of manufacturing and assembly 
of two companies, and the instrument consisted of eleven questions on the production system, the 
manufacturing strategy and production planning. A five-point Likert scale was used to evaluate the 
manufacturing strategy, which points were awarded for different categories of response, where the lower value 
of the subject of dissent and the highest total agreement (Roesch, 1996).  
 After the interview phase, the results were described and analyzed in its content, considering the elements 
previously defined for research. All cases were analyzed in a standardized and individual. 
 For the analysis and interpretation of data, there was a confrontation between the various sources of 
evidence and data collected for the establishment of convergence or divergence, in each of the companies 
studied, admiring the goals that the work is proposed (Yin , 2005). 
 
Environmental study: two companies of bodybuilding coach Rio Grande do Sul: 
 To develop the study, we analyzed two bus companies bodybuilder with at least one of its manufacturing 
and assembly units in Rio Grande do Sul. 
 The company first observed, which was called Alpha, is the leading national and one of the largest 
companies of its kind in the world. It has over half a century and a complete portfolio of products, from small 
bodies and urban transport products to large, interstate transportation, for domestic and international market, 
exporting to over 80 countries. This company also has other units in Brazil and abroad. 
 The second company studied, which was called Beta, is among the five largest Brazilian companies in the 
industry in production volumes. It has over fifteen years of existence, working mainly in the market for intercity 
and urban bodies. This company has almost exclusive production for the domestic market. 
 

RESULTS AND DISCUSSION 
 
Peculiarities of the product buses: 
 Initially it is important to understand the peculiarities of the product and market involving the manufacture 
of bodies for buses, for a better understanding of the study. The manufacturers do not conduct the study in tying 
the chassis with the body, ie the customer chooses the model and manufacturer of the chassis (which depend on 
a number of features, related later) bodybuilder and adapts its product for each application. 
 This product is highly customized, undergoing changes in their structural characteristics and finishing, 
depending on several factors. The following are the principal factors that demonstrate this customization:  
- Laws and regulations: they are specific to each country, county and state, imposing conditions for the 
structural system of the body, accessibility, transportation capacity, air emissions, environmental standards for 
use of materials, restrictions in terms of dimensional body, guarantees and security systems for drivers and 
passengers and ergonomics; 
- Type of application: bus for urban transportation, intercity and interstate charter school transportation, 
computers, tourism and executive; 
- Physical characteristics of the product: quantity and type of seat, types of windows, thermal comfort system, 
length, number and type of access (ports), optional comfort and decoration, rack systems, lighting systems 
(internal and external); 
- Chassis: Chassis manufacturer and model; 
- Physical characteristics of the region of operation: condition of the roads (paved or not), weather conditions 
and environment (more or less corrosive environments, for example); 
- Customer needs and market characteristics, sophisticated products with high added value to public 
transportation for low operating costs, external finishes (paint) that reveal the client's brand and features and 
customs of the inhabitants of the region of operation; - Models: the Alfa has about 20 different models of 
bodies, while the company has approximately 12 beta models available. 
- Another important feature of this product is the number of components that are part of their preparation, in 
some cases, spend eight thousand. 
 Related items show the high degree of product customization, where in many cases, there are customers 
who have products so unique that once produced will not be repeated. 
 
The form of planning and manufacturing system: 
 According to respondents, both companies have the same manufacturing system that, according Zacarelli 
(1979), can be classified as an intermittent process with industry custom manufacturing of different products. 
This is because of the wide variety of products available for manufacturing, with lots of manufacturing coupled 
with a reduced production only starts after the purchase and specification of the product by the customer.  
 The master production planning is done empirically, based on the method of trial and error and tacit 
knowledge of managers. When respondents were asked about the reasons that are considered in planning the 
assembly, similar responses were obtained from both sides interviewed. For both companies, the planning has a 
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vision of three to four months of production, being divided into two periods. The first, with an average view 45 
to 60 days, refers to products that already have the application and delivery of the chassis assembly by the 
corresponding confirmed. The remainder refers to confirmed orders by customers, but have not confirmed 
chassis, which can bring about changes in programming. In the case of company Beta, the first planning period 
is 30 days, due to lower production volume. These times may change due to market conditions. 
 Planning is also divided by car models, based on the productive capacity of each (eg, urban road, 
computers and etc.) and the resources of manpower available. These reviews are conducted for the areas of 
planning, time and movement, besides the knowledge of managers. 
 Planning is also divided by car models, based on the productive capacity of each (eg, urban road, 
computers and etc.) and the resources of manpower available. These reviews are conducted for the areas of 
planning, time and movement, besides the knowledge of managers. 
 Due to the high level of customization, all products before they are built, is the analysis from engineering to 
adapt the project according to the peculiarities of each client. In the case of Alfa, the completion of the project 
by the engineering is just seven days before the start of manufacturing of components (time). On the other hand, 
the company Beta, performs this step in less time, providing a period of ten days for the subsequent 
manufacture of components. According to him, this is due to fewer product models available to the client, thus 
generating less intervention by the project engineering. 
 The sequence input line of products is defined after the confirmation of the project by the engineering and 
this is accomplished through weekly meetings with representatives of different areas (engineering, logistics, 
manufacturing, commercial, shopping, etc.). 
 With the definitions previously noted, the needs are generated for the manufacture and assembly of 
components, through a system MRP (Material Requirements Planning - material requirements planning). As the 
online entry planning, those needs are generated weekly, period required for the manufacture and purchase of 
components before the assembly. 
 Another characteristic of this type of industry, as evidenced by the subject company's Alpha is that with the 
exception of the raw material, only a small amount of components that are manufactured in-house is in stock 
(less than 10%), showing thus the manufacturing system Just in Time. As for the case of Beta, that number rises 
to about 35%. This difference is due, according to the respondent, the least capacity to invest in more modern 
equipment, which would reduce the manufacturing lead time and, consequently, inventories. 
 To avoid problems of storage or production of wrong parts, due to variations and uncertainties of planning 
and product structure, production process and the design of car bodies have been adapted to enable the 
production of components and subassemblies in the shortest possible time. For several components, the start of 
its production takes place only after the body start to be assembled, ie, only after the bus into the assembly line. 
This is due to adjustments made in the sectors of manufacturing, particularly for the reduction of lead times, 
providing that each sector has agility and flexibility to supply the line with the right part, the right quantity at 
the right time. In more extreme cases, the start of the manufacturing takes place just hours before his assembly 
line. This demonstrates the pull system of production found in the two companies. 
 When respondents were asked about the reasons that made the company choose a manufacturing process 
with time so low, there is:  
- Reduction in physical areas necessary for inventory: this item is very important due to the volume occupied by 
the components that are part of a bus body; 
- Reduction / elimination of waste, due to uncertainties regarding the structure of the product and production 
planning, is produced only when necessary, avoiding disposal of components that can become obsolete quickly. 
 To enable the operationalization of this manufacturing system, several adjustments were necessary in the 
production process, such as shortening the distance between the supply and manufacture of assembly stations, 
acquisition of modern equipment and flexible work teams multipurpose, small-lot production, and the low 
occupancy of the equipment, as these should be available whenever needed to avoid delivery delays. Regarding 
the five competitive priorities, respondents quantified the importance of each item to the strategy of 
manufacturing companies. For data analysis we used the Likert scale, where 1 is unimportant to the company 
and 5 is very important. The results for the mean scores obtained by the interviewees can be seen in Table 1: 
 
Table 1: Manufacturing strategies of companies analyzed. 

Manufacturing strategies Alpha Company Beta Company 
Costs 4 5 

Quality 5 5 
Speed of delivery 5 4 

Reliability of delivery 3 3 
Flexibility 5 4 

Source: Developed by the authors 
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 The small differences found, as pointed out by respondents, can be attributed to the difference in the 
number of models offered by each company and the investment capacity. Therefore, the Alfa prioritizes 
flexibility and speed of delivery, to the detriment of manufacturing costs in some cases can be attributed to the 
high setup and most of idle equipment. Since the company Beta, due to the smaller number of models offered, 
prioritizes the reduction of manufacturing costs at the expense of flexibility. 
 
Final Considerations: 
 The main objective of this study was to identify the strategies adopted by two manufacturing companies 
Gaucha bus bodybuilder, showing the manufacturing systems used and how the production planning. 
 The results show that the two companies have very similar characteristics, which can be attributed to the 
peculiarities surrounding the product and the production of buses. For both product design and production occur 
custom which, as Arruda et al. (2005), all processes start after the customers' specifications. Another common 
issue is the production planning, directly influenced by the amount of available models and form of marketing. 
 When observing the production system used by the JIT companies found some differences. Both seek to 
produce the right parts at the right time and right amount, through a pull production and the constant quest to 
reduce inefficiencies. However, when observed inventory levels realize that the Alfa works with lower 
inventories, primarily due to operational strategy to be more focused on flexibility, and increased power of 
investment by that company. In contrast, the Beta prioritizes the reduction of costs among competing priorities. 
 Thus, one can conclude from this study that the production system and way of production planning used 
rely heavily on the peculiarities of the product buses, no significant differences between the companies. The 
biggest differences are in the prioritization of the components of manufacturing strategy adopted, according to 
respondents, are the main source in the ability of business investment. Thus, it is suggested for future studies to 
explore the influence of flexibility on manufacturing costs for this type of industry, seeking to identify the 
optimal level of these two points. 
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