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Abstract

A company’s future competitive advantage comes from answering to customers’ needs
in a better way than competitors. Logistics concept is concerned with planning and
coordination of material flows from source to user as an integrated system. A closer integration
of the suppliers’ and buyers’ logistics processes can lead to the leveraging of the competencies
and capabilities of suppliers. The objective of this study is to investigate how competitive
advantage can be attained through improved management of material and information flows.
This will be achieved through an investigation undertaken regarding Flextronics Network
Services’ current situation about tied-up capital in the inventory and through the formulation
of suggestions that are believed to reduce the tied-up capital. Furthermore, there is a suggestion
of how could FNS gain a competitive advantage in the future through its project logistics.
Furthermore, a case study was carried out focusing one business process in which a mapping
of information and material flows was conducted in order to find where information occurred.
After the information flow was identified, the tied-up capital in inventory was possible to
calculate. The proposal for how to reduce the tied-up capital in inventory consists of reducing
or even remove demand and suppliers’ uncertainties. On the other hand, in order to gain a
competitive advantage with its supply chain, a company must be coordinated together with
other participants of the supply chain. Therefore, an integration of business processes across
the supply chain, both externally and internally is essential. FNS needs to follow the pathway
of integration of its supply chain through its optimization, first internally and then externally,

since future competition will be amid supply chains.

Keywords: competitive advantage, logistics management, material flow, information

flow, tied-up capital, business process, supply chain management
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Gaining Competitive Advantage through Improved Management of Information and Material

Flows

Logistics is one of the key business matters nowadays and is a cross-functional subject,
cutting across functional borders. Logistics can also be considered as the effort required to
move and position inventory throughout a chain of participants. Logistics’ system adds value

by moving inventory when and where it is needed (Bowersox, Closs, & Cooper, 2002).

Christopher (1998) asserts that whoever can manage their core processes (new product
development, order fulfillment, supplier development, order fulfilment and costumer

management) in a more cost-effective way can gain a huge market advantage over competitors.

The Council of Logistics Management (CLM) defines logistics management as “part of
the supply chain process that plans, implements and controls the efficient, effective flow and
storage of products and related information from the point-of-origin to the point-of-

consumption to meet costumers’ requirements” (as cited in Hogstrom & Grigorjev, 2003, p.2)

The goal of logistics management is to be able to satisfy customers’ needs at higher
service levels and at a lower cost by coordinating materials and information flows that are
stretched from the marketplace, through the work environment up until the suppliers

(Christopher, 1998).

The key aspect to maintain a high-quality service to the customers and minimize costs
is the capability of using information flow. According to Mattson, information flow is the
stream of data in different directions with variable contents. The information flow enables
chains to answer with accurate data in real time. Furthermore, it is impossible to have reliable
and efficient material flow without information flow (as cited in Hogstrom & Grigorjev, pp.2-
3). The company can only achieve higher degrees of information visibility and accessibility in
the internal supply chain by gathering useful information, adapt it for consistent utilization and

spread it within company’s external and internal supply chains (Hogstrom & Grigorjev, 2003).

On the other hand, the material flow represents the supply of a product through the
network in response to demand. It is difficult to know where the material flow starts and where
it ends which has the negative effect of slow response to demands of the end customer and

build-ups of inventory (Harrison & Hoek, 2002).

The objectives of inventory management are to forecast the impact of corporate policies

on inventory levels, to increase corporate profitability and to minimize the total cost of logistics
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activities (Stock & Lambert, 2001). According to Lumsden, safety stock should, in the long
term, be minimized by eliminating insecurities, e.g. by selecting more reliable suppliers (as

cited in Hogstrom & Grigorjev, 2003, p.3).

Being logistics a cross-functional subject, it implies the synchronization of the
movement of materials and information among business processes. It is wrong to think that an
organization can optimize profit conditions for themselves by exploiting other participants in
the supply chain. There has to be an understanding of the importance to integrate business
processes through the supply chain, both externally and internally, and the development of a

cross functional model of the organization. (Harrison & Hoek, 2003).

In order to know how a company can gain competitive advantage through improved
management of material and information flows, a master thesis from Vladimir Grigorjev and
Maria Hogstrom will be analyzed. The thesis’ research project was started by Flextronics
Network Services, FNS, that concluded that it was needed to decrease tied-up capital in
inventory in the Contracting Department. Also, FNS asked for a suggestion on how to improve
its competitive advantage for the logistics in the future. The research project was about the
logistics of conducting network projects within FNS. Furthermore, the research project’s focus
was on the logistics performance at the Contracting Department which had a focus in projects

within 3G implementation in Sweden (Hogstrom & Grigorjev, 2003).

Flextronics International is a multinational services firm headquartered in San José,
USA and started its business in 1960s. Flextronics offers advanced design, engineering,
manufacturing, distribution and network services to original equipment manufacturers (OEMs)

(Hogstrom & Grigorjev, 2003).

Flextronics Network Services (FNS) is a Flextronics’ International subsidiary company
headquartered in Stockholm and was formed in 1997. FNS’ vision is to become the favorite
independent outsourcing partner for network services, which means that FNS wants to be the
first choice for mobile and fixed operators and systems vendors worldwide (Hogstrom &

Grigorjev, 2003).

FNS is concerning about the improvement and coordination of logistics’ flows and,
particularly, inventory management. One part of the FNS’ business is tailor-made solutions
that are called project logistics within FNS. FNS would like to have an investigation and
evaluation about total cost-efficiency of its project logistics focusing on achieving a minimum

of tied-up capital in inventory. Also, there should be a suggestion regarding ways for improving
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customer service and how competitive advantage can be gained for the company in the future

(Hogstrom & Grigorjev, 2003).

Therefore, the purpose of the thesis in analysis was to investigate the situation
concerning tied-up capital in the inventory and to generate suggestions in order to reduce the
inventory tied-up capital and to gain competitive advantage in the future with its project

logistics (Hogstrom & Grigorjev, 2003).

The research project focused on one specific business process within FNS and the
information and material flow that were linked to that process. The activities were analyzed
within the AAA (an anonymous customer of FNS) rigging process (Hogstrém & Grigorjev,
2003).

Lastly, for a better understanding of the present article it is important to know how it is
structured. Firstly, in order to attain a deeper understanding of the theme in study, some
concepts with applicability in the thesis’ problem area will be explained. Then, the research
questions generated by the problem definition, purpose and limitations will be described
followed by an explanation concerning the research methodology and research evaluation.
After the methodology, it is important to analyze the results achieved from the empirical
investigation, in order to cover the research questions and consequently to draw some
conclusions. Also, it should be pointed out that the thesis begins with a more general approach
that, after its comprehension, unfolds in a more specialized reading focused on the problem
area, allowing that someone who does not have a knowledge of the subject is able to perceive

what is referred to in the thesis.
Literature Review

With the objective of achieving a better understanding of the theme in studyj, it is crucial
to have a notion of some theories that will be applicated for this thesis’ problem area. The first
part of this literature search is about logistics and its attributes with the aim to establish the
framework that logistics will be studied. Then, some ways of mapping a process will be
introduced, followed by some explanations of inventory management and tied-up capital in
inventory. This literature search will be closed by a desktop study about how competitive

advantage can be gained through logistics.

The setting that companies do their business in is continually changing to achieve the

definitive goal to satisfy the customers. These days product cycles are smaller than they used
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to be, distributor and customers take for granted just-in-time deliveries and, if the first choice
of a customer is not available at once, he is more willing to accept a substitute product

(Christopher, 1998).

Nowadays, if a company wants to be competitive, Mattsson suggests that the offer of a
product must include a service that is competitive. One important part of the service offered is
activities that are related to logistics. Therefore, to compete and to satisfy the customer, the

effort of logistics service is required (as cited in Hogstrom and Grigorjev, 2003, p.11).

Furthermore, to stay competitive, the focus of logistics must change from cut costs to
generate income, from satisfy customers to successful partnership, from product orientation to
customer orientation, from focus on material flows to focus on information and material flow

(Hogstrom & Grigorjev, 2003).

The mission of logistics management is to create a one-plan mentality for the flow of
product and information within the business (Christopher, 1998). On the other hand, Bowersox
et al. (2002) consider that logistics is the work that is necessary to move and position inventory

throughout a supply chain.

Stock and Lambert (2001), sustain that logistics deal with the organization of
information and material flows across the supply chain and that information is an enabler of
supply chain integration. In addition, product flow takes place after information flow is initiated
and that integrated logistics is crucial for effective connectivity of the supply chain (Bowersox

etal., 2002).

Furthermore, it is only through supply chain management and logistics that the goals of
service improvement and cost reduction can be achieved (Christopher, 1998). The logistics is
performed within the operation framework established by the supply chain decision (Bowersox

et al., 2002). Therefore, logistics can be considered as a part of supply chain management.

According to Mattson, logistics embraces the total system view and flow-oriented
aspect and supply chain embraces the whole chain with internal and external customers.
Service has become more significant for the product offered by a company and, therefore,

they’re included in the material flow (as cited in Hogstrom & Grigorjev, 2003, p.14).

The most important difference from supply chain management and logistics is the
management of the key business (product development, manufacturing flow management,

commercialization and return, procurement, order fulfilment, customer service management
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and customer relationship management). In addition, there is the product flow and information

flow (Stock & Lambert, 2001).

In conclusion, logistics is cross functional (it considers the links to the supply chain), it
crosses boarders within the company and crosses barriers to other companies. Logistics is a
subset of the supply chain. While the supply chain is more targeted toward key business

processes, logistics aims at information and material flow. (Hogstrom & Grigorjev, 2003)

The material flow characterizes the supply of product done through a network in
response to demand. It is needed to know how long it takes to get the product through the
various stages from one end of the chain to the other. The negative effect of this is the build-

up of inventory and the slow response to the demand of end customer (Harrison & Hoek, 2002).

Information is a compilation of facts that are organized in a way that they have added
value. On the other hand, data consists of raw facts. Therefore, information only has value if it
helps decision makers achieve their organization’s objectives (Stair & Reynolds, 2001).
Therefore, Mattsson states that the ability to change data into useful information is crucial.
Furthermore, the information flow enables chains to answer in real time with precise data and
that it is not possible to have reliable and efficient material flow without information flow,
therefore, companies nowadays look at information flow as an asset (as cited in Hogstrém and

Grigorjev, 2003, p.17).

The direction of information flow is normally from customer to supplier. However,
Mattsson affirms that there is an information flow that goes in the other direction which is
concerned with the issue of what is possible to obtain by the customer (as cited in Hogstrom

and Grigorjev, 2003, p.18).

Logistics embraces all the activities to move product and information between
participants of a supply chain. On the other hand, supply chain has five critical flows (product,

service, information, knowledge and financial) (Bowersox et al. 2002).

The information flow is considered as the stream of data in different directions with
variable contents between various databases (departments) within a company (Stair &
Reynolds, 2001). The most important sources of data for a logistics management information
system are the company records, management data, industry data and order processing system

(Stock & Lambert, 2001).
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Accurate and timely information is crucial for effective logistics systems’ design and
operations because information has an impact in reducing inventory and human resource
requirements; information rises the flexibility regarding resources utilized to increase strategic
benefits; the internet and the increasing information transfer nowadays are changing the
relationships among the channel; customers consider information about order status, delivery
schedule, invoices, product availability and shipment tracking, important in total customer

service (Bowersox et al., 2002).

Hogstrom and Grigorjev (2003) point out that the challenge is to connect all the systems

to obtain more information accessibility and visibility in the internal supply chain.

An important concept to have in mind throughout this thesis is business process.
Business process is defined by Mattsson as a synchronized sequence of activities with the
purpose to transform input into output, who also considers that process perspective represents
the organization of responsibilities and resources not around functions and tasks, but around

core business processes (as cited in Hogstrom and Grigorjev, 2003, p.22).

To draw conclusions about a process, it should be mapped. Acording to Ljunberg,
“process mapping is the visualizing of the activities and objects of a process, and how their
relationships are carried out. To map a process is to create a model of a process™ (as cited in

Hogstrom & Grigorjev, 2003, p.21)

The intrinsic objective to map a supply chain resides in giving transparency to the
processes inherent the supply chain. By mapping the process, resolutions to problems can be

generated and consequently the supply chain is improved (Harrison & Hoek, 2002).

Harrison and Hoek consider that to map a process, first it is needed that “the supply
chain processes that cross all functions of the organization are identified” and then it is
necessary to “identify the core processes within the organization and the time they take”. Only
then it is possible to collect data by “following the item through the process [...] and each
movement of the item should be described with respect to time”. It is also important to
“distinguish between value-adding and non-value-adding time”. Harrison and Hoek believe
that if a change to the item produces something that the consumer cares about or values and,
therefore, is disposed to pay for, then it is value-adding time. Non-value adding activities are
inspection, storage, transport and delay. After all this is done, it is now possible to “construct
the time-based process map” (represent the data collected using a flow diagram to evaluate the

total time consumed by the business process. “When the time-based process map has been
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produced [...] the next step is to collect ideas and categorize causes of non-value-adding

activities” (as cited in Hogstrom & Grigorjev, 2003, pp. 23-24).

There are two ways used to map a process: the process-analyze-schedule and function-
flow-schedule (Hogstrom & Grigorjev, 2003, p.25). According to Mattson, the first one is used
to document and to map out the order that the activities from the process occur. The time of
the activities, the cost to carry them out and the type of activities are noted, therefore, the total
time required and the total cost for the process can be calculated (as cited in Hogstrém and
Grigorjev, 2003, pp.25-26). The second one, according to Mattson, shows the activities, in
what order they are carried out and who carries them out. It is convenient when it is needed to
map out the number of individuals or departments involved in a process and “when there is a
wish to rationalize the process by redistributing or combining activities between different

individuals” (as cited in Hogstrom & Grigorjev, 2003, p.26).

According to Mattson, In order to analyze the processes there should be some questions
about the activities (the purpose of the activity, the place it is done, the moment it is performed,
the individual who carries out the activity and the way it is carried out) with the purpose to
change, eliminate, combine or simplify the diverse activities within the process (as cited in

Hogstrom & Grigorjev, 2003, p.27).

We can now introduce the term of inventory management. According to Lowe,
inventory management represents the “effective management of stock, materials, parts and
finished products [...]. Essential for determining capital investment returns and viability of
stock levels and for the avoidance of opportunity cost (i.e, money tied up in stock that could be
better used” (as cited in Hogstrom & Grigorjev, 2003, p.28). “The objective of effective
inventory management is to accomplish desired customer service with the minimal inventory

level followed by lowest tied-up capital in inventory” (Hogstrom & Grigorjev, 2003, p.28)

Lumsden states that inventory should be sized by established criteria and that safety
stock should be minimized by removing insecurities (per example, by selecting more reliable

suppliers) (as cited in Hogstrém & Grigorjev, 2003, pp. 28-29).

On the other hand, using the philosophy «The Japanese seay, it can be concluded that
presence of an inventory can mean that the logistics process is unstable and that the problems
in the company’s logistics processes could be inaccurate forecasts, unreliable suppliers, volatile

demand, quality problems and bottlenecks (Christopher, 1998).



COMPETITIVE ADVANTAGE USING LOGISTICS MANAGEMENT

Hogstrom and Grigorjev (2003, p.29) consider that the best solution is to follow a
“cautious step-by-step process of lowering the inventory levels in combination with the total

logistics cost analysis”.

The use of inventory requires inventory management with a defined policy regarding
inventory, inventory service levels and order quantities. Additionally, by creating teamwork
with strategic suppliers, companies must try to eliminate insecurities in the supply chain.
(Hogstrom & Grigorjev, 2003). According to Hogstrom and Grigorjev (2003, pp. 29-30), “the
objective of inventory management is to improve the corporate profitability and increase

customer service level with minimal tied-up capital in inventory”.

Theoretically, Waters considers that the key function of inventory is to act as a buffer

between demand and supply (as cited in Hogstrom & Grigorjev, 2003, p.30).

Using a function-based point of view, inventories can be categorized as cycle inventory
(replenishment process), as in-transit inventory (objects that are being transported from one
location to other location), as safety or buffer stock (maintained in surplus of cycle inventory
because of the situation of uncertainty in lead times or demand), as speculative inventory
(maintained for other reasons than satisfying existing demand), as seasonal inventory (buildup
of inventory preparing the beginning of a season) or as dead inventory (objects for which there

is no demand for some time) (Stock & Lambert, 2001).

To measure the performance of the inventory management performance, Hogstrom and
Grigorjev (2003) use inventory service level and turnover rate. According to Lumsden, “the
turnover rate of the storage is defined as the number of times per year storage is turned over”.
On the other hand, Lowe considers that “service level is the desired probability that a demand

can be met from inventory” (as cited in Hogstrom & Grigorjev, 2003, p.32).

According to Hogstrom and Grigorjev (2003) to increase service level without growing
the quantity of items in safety stock, it is needed to use more reliable and faster modes of
transportation, which means substituting transportation cost for inventory carrying cost, which

in turn results in improved customer service.

One of the highest costs of logistics are the inventory carrying costs which are costs
related to the quantities stored. Inventory carrying costs are the cost of capital, holding costs
for cycle inventory, inventory in transit, inventory service costs, storage space costs and

inventory risk costs (Stock & Lambert, 2001). According to Hogstrom and Grigorjev (2003),

10
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to calculate the total cost of capital of a company, it must be considered the tied-up capital
throughout the diverse production stages, such as inventory in transit, cycle inventory and

safety stock multiplying by the interest rate.

Guide and Srivastava state that, since the demand for a product is usually predicted,
there is some uncertainty in respect to the timing and the quantity demanded and this also

happens at the supply level (as cited in Hogstrom & Grigorjev, 2003, p.35).

The technique commonly used for reducing insecurities in inventory management is the
safety stock technique. According to Lumsden, the safety factor is linked to the percentage of
the demand above the safety stock (this defines the stockout and the service level which is the
contrary probability for stockout). Therefore, Lumsden considers that, to obtain a higher
service level, it is required an increasingly larger safety stock (as cited in Hogstrom &

Grigorjev, 2003, p.36).

Going back to what competitive advantage is concerned, leaders in the future will be
those that have gained service and cost leadership. The logistics concept underlies the
coordination and planning of the material flows from source to end user, not as a sequence of
independent activities but rather as an integrated system, and if the goal is to service customers
at higher levels and at lower costs, it is crucial to link the marketplace, the manufacturing
process, the procurement activity and the distribution network. Therefore, to meet customers’
necessities, functions within a company mustn’t work independently and a closer integration

of suppliers’ and buyers’ logistics process is needed (Christopher, 1998).

Competition nowadays is through the competencies and capabilities of an organization
and that if organizations manage their core processes (new product development, supplier
development, order fulfilment and customer management) better than their competitors, they

can create superior value for customers (Christopher, 1998).

Logistics competency is the key factor to develop business success and to achieve this
competitive advantage through logistics it must be reached in a network or chain, with other
companies, remembering that information is the key enabler to this and also to what extent

companies share information among them (Hogstrom & Grigorjev, 2003).

One of the main objectives of an organization must be to reduce the total costs of
logistics activities instead of focusing on each activity in isolation, therefore, it is crucial to

view logistics as an integrated system and to minimize its total cost, considering that the major

11
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cost categories are transportation, customer service, warchousing, information, order

processing, inventory carrying and lot quantity (Stock & Lambert, 2001).

The output of logistics system is customer service, which measures the effectiveness of
the logistics system concerning the creation of place and time utility for a product.
Additionally, the best tactic is to determinate desired levels of customer service having in mind
customer’s needs and how the expenses of the marketing mix will affect those needs (Stock &

Lambert, 2001).

One of the logistics costs are warehousing costs which represent the costs formed by
the activities of storage and warehousing and by the selection process of the plant and

warehouse site (Stock and Lambert, 2001).

Another category of logistics costs is Order-Processing/Information System Costs,
considering that the order processing system affects the logistics’ performance by providing
data (such as location of customers, customer names, items demanded by customer, sales
patterns, sales by customer, order size and sales data for forecasting) that has a direct impact
on the efficiency and costs of the entire logistics process. An erratic and slow communication
might lead to excessive inventory, transportation and warehousing costs or even loss of
customers and, for that reason, it is extremely important to invest in order processing and
information systems to control costs and support good customer service levels (Stock &

Lambert, 2001).

Another logistics’ costs category are the costs of transportation that can vary
significantly with weight and volume of shipment, distance covered and with the mode of

transportation chosen (Stock & Lambert, 2001).

Cost-based management and Time-based management are two approaches of
management that can be considered. According to Mattsson (2000), to make companies more
competitive and more efficient the focus should be pointed on time instead of on cost and that,
by using a time-based management, through compressing lead-times, companies can indirectly

reduce their costs.

Lower overhead costs and faster inventory turnover can occur by removing delays,
breakdowns and various types of waiting times. By applying time-based management

productivity can be increased, costs are reduced, prices can be increased, profitability and

12
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customer service are enhanced, work-in-progress and tied-up capital are reduced, and overall

quality is improved (Mattsson, 2000).

Now is time to emphasize the importance of planning. Mission statements offer the
basis from which a company develops plans, tactics and strategies, and offers control and
direction for daily operations and tactical plans. Without planning, managers waste an amount
of time as «fire fighters» responding to crises instead of anticipating variations and developing

strategies to deal with them (Stock & Lambert, 2001).

It is important to introduce the term of logistics strategy. Logistics strategy is a
combined, inclusive and integrated planning process with the goal to obtain competitive
advantage through improved customer service and value, resulting in a bigger customer
satisfaction, by forecasting upcoming demand and managing the entire supply chains’
resources. This planning process must consider the changing environmental conditions,
competitive service levels, requirements of customers and the quantity of service that the

company is disposed to offer (Stock & Lambert, 2000).

There are other levels of strategy which we can consider. According to Johnson and
Scholes, one of them is the corporate level which is worried with general scope and purpose of
the organization. Another strategy level is the business level, which is concerned with how the
organization can achieve competitive advantage over competitors, which products could be
developed and in which markets to meet customer needs and the overall objectives of the
organization (as cited in Hogstrom & Grigorjev, 2003, p.44). Here it is important to know what
a Strategic Business Unit means. According to Johnson and Scholes, Strategic Business Unit
(SBU) is a slice of an organization where there is a distinct external market for products that is

different from another SBU (as cited in Hogstrom & Grigorjev, 2003, p.44).

The other strategic level in study is the operational level which, according to Johnson
and Scholes, is concerned about how the parts of an organization deliver with effectiveness the
business and corporate levels’ strategies in terms of people, processes and resources (as cited

in Hogstrom & Grigorjev, 2003, p. 45).

As it was talked above, achieving an integrated supply chain is crucial to gain
competitive advantage, however it must be pointed out that a company can organize its
activities through a functional perspective or through a process perspective. According to
Mattson, when a company organizes its activities through function it is focused on an

administrative management of the company’s resources with effectiveness, rather than on

13
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creating flows that add value leading to an absence of flexibility and capability to adjust to

variations in the market (as cited in Hogstrom and Grigorjev, 2003, p.46).

On the other hand, according to Lumsden a process perspective “creates awareness of
the customer, the product, the information flow and the resource consumption and more clearly
point out the efficiency of the organization in focus” (as cited in Hogstrom & Grigorjev, 2003,
p-46). But what is a process? Mattson identifies a process as a group of activities with the aim
to create value having a customer as a target. Therefore, companies should establish their
activities after products and material flow focusing on delivery to customers (as cited in

Hogstrom & Grigorjev, 2003, p.46).

In order to achieve an integrated supply chain, there is an evolution of integration
starting with a baseline stage where there is a complete functional independence which means
that each business function does its business in complete separation from the other business
functions. In the next stage of the process to achieve an integrated supply chain, companies
recognize that it is needed at minimum a limited grade of integration among closest function
(e.g., materials control and purchasing or inventory management and distribution). Then, the
establishment and implementation of an end-to-end planning framework is required (internal
integration). Only then the stage of true supply chain integration happens where the
coordination and linkage are extended to customers and to suppliers (external integration)

(Christopher, 1998).

Thus, Mattson concludes that to have effective business processes it is needed that the
number of borders among the organization are reduced by reorganization of different activities
and sub processes between different departments among the company and between companies

(as cited in Hogstrom & Grigorjev, 2003, p.49).

It is now evident that the key pathway of all businesses is the supply chain. Poirier
(1999) points out four levels in which an organization progresses to achieve advanced stages

of supply chain management.

The first two levels are labelled internal because they happen among the organization.
On the other hand, the last two levels are labelled external because they occur when the
organization joins forces with external organizations to pursue network savings. The company
in study in this thesis (FNS) is, according to the thesis’ authors, in level one because it focuses

more on logistics, inventory, order fulfilment and transport (Hogstrom & Grigorjev, 2003).
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Getting in depth in Porier’s approach, in the level one of supply chain optimization,
responsibility ends with a senior procurement manager (e.g., vice president) and often there is
a strong emphasis on cutting costs of purchased products which involves all aspects of
operations. Organizations become very skilled at cutting costs by the leveraging of their buying
positions and volume with suppliers, but they can pay the price of reduced control and quality.
If a supplying organization admits costs transmissions from a manufacturer, also a transfer of
profits can happen which can result in gains for the buyer but losses to the supplier. Therefore,
if the objective is to give a greater value to the process, organizations can work together with
suppliers by eliminating costs from the systems of manufacture and supply so that both parties
can gain a share in the extra profits generated and an advantage (Poirier, 1999). Hogstrom and
Grigorjev (2003) state that if the goal is to achieve mutual advantage, the emphasis must be on

using shared resources instead of accepting cost pushback among companies.

According to Poirier (1999) if a cost is only pushed back to a supplier, a temporary
transfer of the inventory carrying cost happens among the supply chain network. However,
only when a network removes the necessity for inventory by removing steps that require

additional inventory and by simplifying the process, real savings begin to happen.

In the first level of supply chain optimization, the focus is on specific supply chain
projects (inventory, logistics, freight and order fulfilment) and in teaming techniques,
considering that support and encouragement from senior management can lead to creative
innovations which in turn can conduce to improvements in old processes. If the aim is to cut
costs, organizations can reengineer or redesign the process turning it more efficient or find an
external organization to which the process could be delegated. In this level order fulfilment
represents an internal challenge because of the inexistence of discipline. Therefore, the

solutions to this problem are the use of automated systems resulting in savings (Poirier, 1999).

Taking all this in account, a few lessons are learned. To achieve greatness, an
organization shall work in cooperation with valued distributors and suppliers, must focus on
specific customers and markets and must operate in a transparent environment among the
supply chain making it possible to recognize sources of potential savings. A crucial success
factor is cross-organizational trust. It is wrong to seek an advantage at the cost of suppliers by
pocketing all the savings. If there is a lack of sincere effort and trust within a chain and if there
is a narrow-minded view with a focus only on internal gains, there is a prescription for failure.

It is important to remember that supply chain improvement efforts have also to cross
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departments, divisions, functions, territory boundaries and locations. Thus, leading firms
realize that there must be a balance between internal operational excellence and external supply
network efficiency. Another lesson is to begin with a small project to test the concepts and to
develop responses before taking the step to more complex and larger opportunities (Poirier,
1999).

Methodology

This chapter will be divided into two parts. The first part will describe the research
questions that were created according the problem definition, purpose and limitations. The
second part, will focus more in the research methodology, describing the research approach
used in the thesis in study, what kind of data was used, how the data was collected, explanations

of the methodology used and research evaluation.

The search results, that were obtained from the literature search within the problem
definition, served as basis for the formulation of the research questions. As it was stated in the
introduction, FNS wanted to have an investigation and evaluation made concerning total cost-
efficiency of its project logistics focusing on attaining a minimum of tied-up capital in
inventory. Also, Hogstrdm and Grigorjev’s recommendation should contain descriptions about

ways for attaining competitive advantage in the future (Hogstrom & Grigorjev, 2003).

As it was mentioned in the theory, logistics is about several flows, primarily the flows
of information and material being the material flow initiated as result of information flow.
Therefore, in order to find out how the information flow streams within FNS, Hogstrom and
Grigorjev decided that a business process within FNS should be mapped (Hogstrom &
Grigorjev, 2003).

Since FNS would like to attain a minimum of tied-up capital in inventory and, in order
to make the investigation more manageable, one business process has been chosen.
Furthermore, Hogstrom and Grigorjev’s proposal should make it possible to improve customer

service and to gain competitive advantage (Hogstrom & Grigorjev, 2003).

Therefore, the research questions need to be investigated, being the first research
question with a concern about mapping a business process. The first research question is: “how
the information and material flow streams within the business process?” (Hogstrom &
Grigorjev, 2003, p.59). To answer this research question, there are some information needs,

such as “how the order processes within the Contracting Department? Where does it starts and
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where does it end? What activities are involved? Which departments and persons are involved?
How much time does it take for an order to pass each activity?” Furthermore, Hogstrdom and
Grigorjev’s purpose is to map only activities within the Contracting Department that rollouts
the work of 3G sites. It is also important to know which materials are needed for setting up a

site (Hogstrom & Grigorjev, 2003, p.60).

The second research question has a concern on inventory tied-up capital, being this
“How is it possible to reduce tied up capital in inventory and with what methods?”” (Hogstrom
& Grigorjev, 2003, p.60). To answer this research question, there are some information needs
such as, internal records regarding material specifications, safety stock levels, material’s prices,
order quantities, supplier’s quantities and lead times, demand quantity and timing and

inventory policy regarding the AAA articles (Hogstrom & Grigorjev, 2003).

Lastly, the third research question is about competitive advantage, being this “What can
be done to gain competitive advantage for the company in the future?” (Hogstrém & Grigorjev,

2003, p.60).

Having the research questions been settled, it is now the moment to describe the
methodology used in the thesis. Starting with the research approach, the study conducted in the
thesis is in major part descriptive since it is a mapping investigation with the intention to map
the current situation in the company concerning inventory and process. A descriptive research
is used when the objective is to offer a profile or to determine and describe relevant aspects of
the variables of interest of the present situation without trying to explain why. This research

approach can also be called mapping investigation (Hogstrom & Grigorjev, 2003).

Because it is difficult to map all the processes, one process was chosen making it more
manageable to map the present situation. Hogstrom and Grigorjev wanted to describe a process
in detail with the goal to achieve a total picture of the process. Consequently, a case study was
conducted, and the chosen process was the rigging part of FNS’ AAA process. A case study
can be considered as a wide-ranging analysis and description of a situation that puts emphasis
on detail with the objective of gaining valuable insight for evaluation, problem solving and

strategy (Hogstrom & Grigorjev, 2003).

When conducting a research, there is a wide variety of methods of data collection that
can be considered. According to Aaker, as far as sources of data are concerned, they can be
primary or secondary sources of data. Secondary data is data that is already available but that

was collected for some other purpose or to solve another problem. On the other hand, primary
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data is data that are collected specifically to address a specific research objective. (as cited in
Hogstrom & Grigorjev, 2003, pp. 63-65). The major problem for the someone that is

conducting a research is to find data that is relevant.

According to Lekvall and Wahlbin, investigations that only consist of secondary data
are called desktop investigations. It is possible to reach a solution to a problem without leading
a gathering of primary data. Therefore, a researcher should prudently use all possibilities for
secondary data before conducting a field investigation (as cited in Hogstrom & Grigorjev,

2003, p. 64).

Secondary data used in the thesis in focus was obtained from publications in the
problem area, use of references in articles to find the source of origin, company’s documents
and internal data (internal data was used by Hogstrom and Grigorjev to examine the lead time
in the AAA process and for calculations worried with tied-up capital in inventory) (Hogstrom

& Grigorjev, 2003).

According to Merriam, primary data can be qualitative and quantitative. Qualitative
data consist of description of situations with detail. On the other hand, quantitative data is
derived from a survey investigation and can be used to support or to refute the results from
qualitative data (as cited in Hogstrom & Grigorjev, 2003, p. 65). To map the AAA process
Hogstrom and Grigorjev needed to gather primary data through the qualitative research

method.

Lekvall and Wahlbin state that primary data in business research is normally collected
by interviewing persons with relevant knowledge working at different departments. This can
be done by direct observation or by simply asking questions (as cited in Hogstrom & Grigorjev,

2003, p. 65). In the thesis in focus the method used are individual interviews.

When using individual interviews there is the benefit of having the possibility to ask all
types of questions. Individual interviews can be conducted as structured interviews with
arranged questions and a detailed instruction for coding or even as totally unstructured
interviews, but it is most common to interview with an interview guide (Hogstrom & Grigorjev,

2003).

The underlying intention of using individual interviews in the thesis in study was to

gather primary information that could lead to a detailed description of the AAA process and,
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for that reason, the respondents were from different departments within FNS (Hogstrom &

Grigorjev, 2003).

At the beginning of the study descripted on the thesis, the interviews were conducted
more like meetings with the purpose to understand how FNS was working and the type of
information was general. After five of these meetings, Hogstrom and Grigorjev decided that
the research should be a case study focusing on the AAA process. Seven interviews were
carried out for two days having all of them the common theme of mapping of the AAA process.
During the interviews, to secure that the information needs were met, an interview guide has
been used. During the interviews, Hogstrom and Grigorjev were mapping the process and, after

each interview, it was revised and modified (Hogstrom & Grigorjev, 2003).

A research can be evaluated according to its validity and its reliability. According to
Patel, there is uncertainty when collecting information concerning the possibility of the
information gathered being the one that is needed and how reliable that gathered information
is. Therefore, the researcher shall make sure that the investigation inspects what is supposed to
be investigated which represents validity (as cited in Hogstrom & Grigorjev, 2003, p.68).
Additionally, the research must be conducted in a reliable and trustworthy way. Svenning states
that to have reliability the results must be the same if the research was done on the same
population on another occasion, with the same purpose and method. (as cited in Hogstrom &

Grigorjev, 2003, p.69).

There must be used a method of measuring that is recognized to show the real measure
result. There must be a link between the theory framework and the empirical framework,
otherwise research will be useless. This ensures that what should be measured is in fact
measured. These kinds of links are called validity. The external validity is concerned about the
possibilities to generalize from a specific study. On the other hand, reliability means that the
same instrument used for measuring should be capable of being applied several times and still
giving the same results, or that the same concept and framing used for questions should give

the same result (Hogstrom & Grigorjev, 2003).

According to Patel, when considering validity and reliability, there are three rules that
must be in mind. First rule is that high validity is not automatically generated by high reliability.
However, low reliability leads to low validity. The third rule is that complete reliability is an
assumption for complete validity (as cited in Hogstrdom & Grigorjev, 2003, p.70). Thus,

reliability is a necessary contributor to validity, but it is not sufficient to validate a research.
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Hogstrom and Grigorjev believe that, in the thesis in analysis the information that was
needed to suggest a possible solution was gathered and there is a link between the theory
framework and empirical part, consequently the internal validity is good. The purpose of the
thesis work was to suggest a solution to FNS, therefore external validity is not relevant.
However, FNS should apply the results to another process within FNS. On the other hand, the
question of whether the results found could be reached if the same questions and same
respondent were used is hard to answer because FNS works with infrastructure projects.
Overall, Hogstrém and Grigorjev believe that validity and reliability were reached in the thesis

(Hogstrom & Grigorjev, 2003).

It is also important to have in mind possible sources of error in the thesis. Since it was
FNS who selected the problem for investigation, it is important to know if the problem
definition was the real problem or if it was just a symptom. As it was talked in the theory part,
inventory could hide problems. Therefore, the flow of information and material were
investigated. Given that Hogstrom and Grigorjev believe that they have kept an open mind
around the problem in focus and that inventory could be just a symptom, the possibility of

investigating the wrong problem was considerably reduced (Hogstrom & Grigorjev, 2003).

The chosen method in the study were interviews with diverse persons that work in
several departments because the authors wanted to have the opportunity to be surprised by the
information that could be transferred at the interviews. To be able to map the rigging part of
the AAA process and to make sure that it was only the rigging part of the process that was
described, several persons had to be interviewed and the respondents described what they
believed was a part of the actual process, stressing the fact that no single respondent had

knowledge about the whole process (Hogstrom & Grigorjev, 2003).

To prevent any errors and mistake and to have a good influence on the interviews, both
Hogstrom and Grigorjev have been present during the interviews. An interview guide was used
providing the possibility to have a discussion and not only answers to the interrogations from

the interview guide (Hogstrom & Grigorjev, 2003).

Additionally, to prevent mistakes during the process of revision and adaptation of
internal records and during the process of transformation of data into useful information,
Hogstrom and Grigorjev checked the figures a several times and concerned the possibility of

the answer being a probable outcome of the data used. The tools for analysis used are in the
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thesis were described in the theory part that is believed to be an appropriate tool to solve the

problem definition in the thesis (Hogstrom & Grigorjev, 2003).
Results Analysis

In this chapter, the empirical investigation carried out in the thesis in analysis will be
presented and analyzed, and the research questions will be covered. As it was presented in the
methodology, the empirical data is based on interviews with different persons with different
areas of responsibility inside FNS. With the aim to describe and map the AAA rigging process,
the interviews were followed by gathering and processing information and internal data.
Additionally, FNS’ inventory management will be described resulting in safety and cycle
inventories’ tied-up capital calculations for the AAA inventory. Lastly, the findings will be
analyzed leading to a decision to try to implement the lead-time analysis approach with the aim
to reduce tied-up capital for FNS. Furthermore, an analysis of inventory management will be
conducted, including the investigation of possible alternative models for cycle and safety
inventories. In the last section, the analysis of the desktop study concerning competitive

advantage for FNS will be presented.

Firstly, it is important to have in mind FNS’ offerings. According to Hogstrém and
Grigorjev (2003, p.77), “Flextronics Network Services provides a set of integrated service
offerings designed for operators and systems vendors to design, build, operate and maintain

fixed and mobile networks”.

FNS’ Network Design Services embraces two main areas of activity called Telecom
Planning and Network Design in which FNS offers the services of consulting, analysis and
planning. FNS offers solutions in the design of fixed and mobile networks according the

customers’ requirements their design objectives (Hogstrom & Grigorjev, 2003).

Additionally, FNS’ Network Build services include the areas of Site Development,
Civil Works and Construction, Telecom Implementation and Network Integration. FNS’ Site
Development service represents the material and site planning, the technical parameters and
the geographical location of masts. On the other hand, FNS’ Civil Works and Construction
services provide a team of professionals to manage all the aspects concerning the construction
and civil works process. FNS’ Telecom Implementation services represents the implementation
services provided by FNS (site preparation and engineering, site configuration data
management, telecom equipment mounting and installation, commissioning, logistics and

procurement management, project management and site acceptance testing and quality
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control). Lastly, FNS* Network Integration services include equipment integration, system

optimization and integration testing. (Hogstrom & Grigorjev, 2003).

On the other hand, FNS’ Network Operation and Maintenance set of services include
Network Operations, Network Optimization and Network Maintenance. FNS’ Network
Operations services include surveillance, configuration management, remote analysis and
support, activity management and performance management. On the other hand, FNS’
Network Optimization and Network Maintenance services include tuning for peak
performance, periodic testing of network elements and identification of upgrades with the aim
to improve performance or even migrate to next generation technologies (Hogstrom &

Grigorjev, 2003).

Getting more in depth into FNS’ organization chart, a better understanding of FNS’
Contracting Department is needed. The Supply Department is inside the Contracting
Department. The Contracting Department has a set of policies for activities such as Logistics
and Service, Material Planning, Logistics and Procurement. In the Contracting Department,
Logistics and Service activities are concerned about efficiency control of administrative flows
and material flow from the moment of material procurement to the delivery, and about all
material planning with the objective of minimizing costs and improve customer service. The
department for Material Planning performs the physical material planning with as much
efficiency as possible, to offer flexible and quick solutions concerning deliveries, transports
and statistical follow-ups and to achieve cost efficient inventory. On the other hand, logistics
activities are responsible coordination of deliveries, planning of transports, follow-ups for
revenues and project cost, follow-ups of delivery time frame and pricing and forecasts. Lastly,
the main purpose of the Supply Department is to efficiently control, along with other
departments, that products and service requirements are up to standards (Hogstrom &

Grigorjev, 2003).

The FNS’ Supply Department service and product procurement policy involves the
supply of the right quality and the right quantity to the right place, at the required time, from
the right supplier and for the right price. FNS has an interest in developing and preserving
proper and trusting relations with its suppliers, keep tied-up capital in a cost-efficient level and
in an active way, observe that the material in inventory is useable and ensuring that data

regarding inventory is accurate and updated. Therefore, Contracting Department’s overall
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goals are to deliver products and service to the customers with the right quality and at the right

time (Hogstrom & Grigorjev, 2003).

To monitor the material and information flows, Hogstrom and Grigorjev decided to
map the AAA process. In the process, the time that is measured is the passing through time for
the activity at each department and not how much time the activity takes. The activities that
were mapped of the AAA process are only activities that happen in the rigging process

(Hogstrom & Grigorjev, 2003).

Since almost every 3G site is unique, to facilitate the information handling concerning
3G sites, Hogstrom and Grigorjev tried to simplify the AAA 3G sites variety. This
classification was turned into four different categories of 3G sites rigged for AAA, based on
diameter of feeder cable, that could be Y5, 7/8, 1 %4 and 1 5/8 inches (Hogstrom & Grigorjev,
2003).

When the process was mapped it was comprehended that the material specification was
generated from the Zone Manager and that the material specification initiated the material flow.
It was now possible to make a study of the present situation whith the concern on the articles

linked to the AAA rigging process (Hogstrom & Grigorjev, 2003).

The total rollout process of 3G mast involves several phases, which are Order, Design,
Building and Rollout. The rigging process is in the rollout phase and, therefore, the rollout
phase is the only phase that is considered in the thesis. The processes in rollout phase are
executed in sequences: first is civil work, then is the rigging process and lastly is the installation
of radio base station. The start date and the start of the rigging process happen when the project
is assigned to the Contracting Department. In the rigging process, antennas must be rigged in
a mast and the feeder cable must be installed. In the thesis in focus, the rigging process consists

of masts that already exist (GSM masts) (Hogstrom & Grigorjev, 2003).

A specification over the needs for the sites is conducted by Mobile Network to answer
the request from AAA. When the specification of sites is done, Mobile Networks sends an offer
to the Contracting Department. Then, in the Contracting Department, Sales and Support
negotiates the contract with Mobile Network. Next, the Contracting Department does the
operational work of the contract and the Project Administrator registers the project in the
Project Management system and makes sure that all documents are included. The Zone
Manager gathers documentation from Project Management system and verify that all

documents are included. The Zone Manager carries out a site inspection for each site to control
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if the blueprints are right, decides about what material specification is required and carries out
a human resource planning. These activities begin 5 to 10 working days before site rigging and

the passing through time is 16 to 80 hours (Hogstrom & Grigorjev, 2003).

The Zone Manager then forwards the material specification to the Supply Department
which registers it in the system. This is done at a maximum of one day. The feeder cable is
ordered separately with a passing through time of 8 hours. The material specification is then
sent to the purchaser that examines the material requirements and orders articles if needed with
a passing through time of 8 hours. Time for these activities is 24 hours which 8 hours are for
material transport to site. The rigging takes about 40 hours for each of 3 technicians (Hogstrém

& Grigorjev, 2003).

When the rigging process is completed, the team carries out an inspection. The final
documentation together with working hours for the team and the material specification is sent
to the Zone Manager. Furthermore, Jan Mattson, from the Contracting Department, performs
an independent inspection with a passing through time of 8 hours. When a correction to faults

must be carried out, the passing through time is 8 hours (Hogstrom & Grigorjev, 2003).

The Zone Manager then gathers the complete documentation of material specification,
blueprints, working hours and invoices for the additional material bought for site from the team.
When the documentation gathered is completed an internal invoicing is sent to Mobile

Networks (Hogstrom & Grigorjev, 2003).

The activities within the AAA rigging process are valued from the value-adding criteria
used in theory. Activities like inspection, transport, storage and delay don’t add any value to
the product. The time measured is the passing through time for each activity in working days

(Hogstrom & Grigorjev, 2003).

The activities within the AAA rigging process that add value are site inspection, human
resource planning, material specification, material order, purchasing, material picking, packing
and delivery and site rigging. The total passing through time for these activities is 104-168
hours. On the other hand, the activities within the AAA rigging process that do not add value
are project assignment, documentation and first inspection, documentation to the Zone
Manager, second independent inspection, corrections (if needed), final documentation to the
Zone Manager and final documentation to the Project Administrator. The total passing through
time for these activities is 32-232 hours. Therefore, the total passing through time for all the

activities within the AAA rigging process is 136-400 hours.
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The gap that exists between 136 hours and 400 hours is caused by the gathering of the
final documentation that, when Hogstrom and Grigorjev were mapping the process, was
delayed by 5 weeks (5*5*%8=200 hours). This lateness might not always be the case, but, how
it was pointed out in the theory, the point of mapping a process is to describe the current

situation (Hogstrom & Grigorjev, 2003).

Having all this in concern, it is now important to talk about the how FNS manages its
inventory. FNS utilizes three different types of inventory that are cycle inventory, safety stock
and inventory in-transit, all located in the same building. FNS’ inventory has the purpose of
providing installation teams with material and to serve FNS’ external customers. Also, FNS
leases out inventory space to some customers for their spare parts (Hogstrom & Grigorjev,

2003).

In FNS, the department that manages inventory is the Supply Department. The
operation task of FNS’ Supply Department is to order components from suppliers according
the material specification provided by the Zone Manager, to manage inventory and to guarantee
that the components are delivered to the installation place on agreed dates. The Zone Manager
must place an order with the material specification for sites at minimum five working days in
advance prior to the beginning of site rigging process. This “five days rule” is based, as
explained by Magnus Rickman (the chief of the Supply Department), on a time distribution
that considers that “one day for Purchaser, one day for Material administrator, three days for
material picking, packing and, finally, one additional day for transport” (Hogstrom &
Grigorjev, 2003).

FNS manages its inventory with the support of ERP system Movex. According Bjormn
Hallgren (the Material administrator), FNS uses Material Requirement Planning (MRP) system
for managing and handling inventory and for purchasing components. Furthermore, FNS does
not use demand forecasts for its purchasing activities and uses a 12% interest rate for the

calculations concerning tied-up capital (Hogstrom & Grigorjev, 2003).

To decrease and eliminate uncertainties in the order processing, the company struggles
to create deeper relationships with its suppliers. Furthermore, in cooperation with its suppliers,
FNS plans to offer to its customers the whole solution of mobile networks installation with
better quality and control over installation process for lower costs (Hogstrom & Grigorjev,

2003).
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As it was mentioned above, there are four types of 3G sites according four dimensions
of feeder cable used that are %5, 7/8, 1 4 and 1 5/8 inches. Furthermore, each type of 3G site
has approximately more than 20 various articles with some of them used in all four site

variations (Hogstrom & Grigorjev, 2003).

The time covered in the thesis in analysis is from 10™ April 2003 to 31° October 2003.
One order from AAA includes several 3G Sites. During this period, FNS has rigged 124 3G
sites with a total amount of material expenses above 8 million SEK. The site type that had
greater demand was site type 1 5/8 inches standing for almost 50% of total material costs for
the time in consideration. Furthermore, Hogstrom and Grigorjev consider that there is no stable

pattern in demand for AAA business sector (Hogstrom & Grigorjev, 2003).

Switching now the focus for FNS’ suppliers, FNS acquires components from several
suppliers for the AAA business sector, being almost all of them located in Sweden. FNS has
almost no option regarding further negotiations with suppliers regarding prices and order
quantities because it is the customer (AAA) that provides the list of suppliers and that makes
the contract with suppliers concerning prices, delivery preconditions and other related matter.
Therefore, FNS’ relations with suppliers are established on a contractual base (Hogstrom &
Grigorjev, 2003).

FNS established an extensive network of feeder cable suppliers and, for that reason,
cable lead times are not the critical ones from other articles. Furthermore, there is an option to
deliver feeder cable in one or five working days. Suppliers’ delivery lead-times regarding AAA
articles are from 5 to 20 working days plus transportation time of one or two days. Because
there is a lack of information regarding supplier’s performance, Hogstrom and Grigorjev

assumed that all quantities and lead-times were fixed and stable (Hogstrém & Grigorjev, 2003).

Lastly, it is important to calculate safety and cycle inventories tied-up capital for the
AAA inventory. According to Hogstrom and Grigorjev, the AAA cycle inventory is estimated
at 403 258 SEK without the effect of interest rates. Additionally, the proportion of the two
highest order values (Articles A1 and A2) in the total cycle inventory costs is respectively 21%
and 14% (Hogstrom & Grigorjev, 2003).

On the other hand, the collection of articles and quantities within the safety stock are
based on manual analysis with the support of MRP system. In this selection, the major
considerations are suppliers’ lead-times, demand frequencies and minimal order size. As it was

mentioned above, AAA 3G sites’ demand pattern is uneven. Therefore, FNS has applied a
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strategy that consist of utilizing a safety stock with the objective of avoiding site installation
interruptions and to secure and improve its service level for the customers. Magnus Rickman
(the chief of the Supply Department) admitted that the higher level of inventory has contributed
to capture of new orders from customers thanks to the short material delivery time (Hogstrom

& Grigorjev, 2003).

Safety stock for AAA orders’ value is estimated at 943 208 SEK without the effect of
interest rates. There are 3 articles in safety stock (3%) that represent 53% of safety stock tied-
up capital (A1 with a proportion of 35%, A2 with a proportion of 12,3% and A3 with a
proportion of 5,9%). These articles are used only for AAA 3G sites and in all four 3G site
variations (Hogstrom & Grigorjev, 2003).

Hogstrom and Grigorjev focused only on tied-up capital in Safety and Cycle
inventories, not including inventory in transit. The tied-up capital was 1 349 377 SEK (Cycle
stock + Safety stock=406 168+943 208). On the other hand, the cost of capital was 90 408
SEK (Cycle stock*I + Safety Stock*I= 27 213 + 63 194). Lastly, the total cost was 1 439 785
SEK (Cost of capital + Tied-up capital= 90 408+1 349 377). The interest rate considered was
6,7% since the time from 10™ April 2003 to 30™ October 2003 consists of 201 days (Hogstrém
& Grigorjev, 2003).

Having all that was stated above in mind, it is now possible to analyze the findings. As
it was mentioned above, FNS’ business area is network projects. The work performed at the
company has a time limit and, therefore, the environment is in continuous change. Furthermore,
as it was pointed out, nowadays, “if a company wants to be and order winner, the offer must

include a service that will make a product competitive” (Hogstrom & Grigorjev, 2003, p.99).

An important part of the service that must be included with the physical product is
related to logistics’ activities. In the market, there are other companies that offer the same
services/products as FNS. Therefore, if FNS wants to be an order winner, it must set up and
utilize superior logistics service and offer the best service/product to its customers.
Furthermore, FNS must concentrate on its core business and to perform them in a more cost-

efficient way (Hogstrom & Grigorjev, 2003).

The AAA rigging process was mapped to find out what articles were linked to the
process and the information flow was traced. When the information flow was traced, the
material flow was mapped as well. The management of material and information flows is cross-

functional and there were difficulties regarding the information sharing among different
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departments. This information hoarding within FNS leaded to build-ups. This confirms that
information flow is vital to a company because it makes it possible to answer with accurate
data in real time and. To have secure and efficient material flow, information should be treated
as an asset. Furthermore, if a company wants to decrease uncertainty, the material flow mustn’t
be isolated from the information flow. Also, it is essential to have to ability to turn data into
useful information and to assess what kind of information adds value to the logistics system,
otherwise there is no value for managers in the process of decision-making. Thus, FNS’
departments must decide what kind of information adds value prior to taking decision

concerning what information should be produced or shared (Hogstrom & Grigorjev, 2003).

In the AAA process the useful information is produced at diverse occasions within the
process. This information is useful for the Supply Department in their objective of reducing
tied-up capital in inventory. If the available information is used in a correct manner by FNS, it
can be vital to the Contracting Department. The challenge for FNS resides in new guidelines
for co-operation and communication can be set up to attain more information visibility within

the internal supply chain (Hogstrom & Grigorjev, 2003).

Hogstrom and Grigojev realized that FNS’ management must decide which criteria
should be used for activities classification in value-adding context. As it was mentioned above
the activities that add value in the AA rigging process are at least 42% (168/400) and at the
most 76% (104/136) of the total time. Since the customer will not pay for activities that don’t

add value, it is essential to reduce the time of these activities (Hogstrom & Grigorjev, 2003).

Activities such as human resource planning, site inspection and material specification
add value to the process and it is the Zone Manager who is responsible for these activities.
Also, as it was mentioned above, Supply Department (according to their explanation), needs at
least five days to conduct the purchasing, picking and packing and an additional time for the
delivery to the site. Hogstrom and Grigorjev consider that this practice has no logic, since all
articles have more than five days’ lead time. Because the workers at the Contracting
Department follow the mentioned practice without even questioning it, the Supply Department

has kept high levels of inventory (Hogstrom & Grigorjev, 2003).

Hogstrom and Grigorjev believe that, for material handling improvement, it is
necessary to conduct a categorization of material, simplifying the Supply Department articles’
demand estimation. The information concerning articles for purchasing is sent to the Supply

Department by the Zone Manager five days before needed. Also, between the Order assessment
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and Site inspection stages, there is a time window in which the civil works are carried out since
they must be performed prior to the rigging process. The question is how can FNS benefit from

this time window in the rigging process (Hogstrom & Grigorjev, 2003).

When the quantity concerning site orders is received, this will be the real-time demand.
To utilize this real-time demand for site specific articles, the human resource planning and site
inspection must be performed earlier in the process. The site inspection gives information
regarding the articles that are needed, and, on the other hand, the human resource planning
gives the information of when these articles are needed. These two activities create the
information flow, and this also is a connection to the material flow. The Zone Manager is the
key to the information that needed by the Supply Department. Hogstrom and Grigorjev think
that changes regarding how the AAA process is carried out can lead to inferior levels of
inventory and thus possibly more savings concerning tied-up capital in inventory can happen

(Hogstrom & Grigorjev, 2003).

As it was mentioned above, when the process of mapping was carried out, there were
some sites that were finished five weeks earlier, however, the final documentation was still not

collected, negatively affecting FNS’ order fulfilment processes (Hogstrom & Grigorjev, 2003).

To reduce the tied-up capital in inventory, Hogstréom and Grigorjev consider that a
change must be made concerning the generation of material specification in the process and
that the time among Project assignment and Material specification should be utilized in a better

way (Hogstrom & Grigorjev, 2003).

With the aim to generate a model with guidelines of FNS inventory management and
to develop a base for recommendations and conclusions, Hogstrom and Grigorjev carried out
an analysis concerning inventory management at FNS based on empirical data. Therefore, it is
important to have in mind that FNS uses inventory because of several reasons, such as, “to act
as a buffer between supply and uneven demand”; “to allow for demands that are larger than
expected or at unexpected times”; “to allow for deliveries that are delayed or too small”; “to

take advantage of price discounts on large orders”; and “to give cover for emergencies”

(Hogstrom & Grigorjev, 2003, p.103).

For calculating demand variations, the time period used by Hogstrém and Grigorjev is
based on feeder cable demand and is estimated at 130 working days. The standard deviation of
daily demand of A1 is 4 units, of A2 is 11 units and of A3 is 4 units. On the other hand, current
service level for Al is 99,8%, for A2 is 89,8% and for A3 is 93,1%. Therefore, there is no
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established service policy for the articles at FNS, resulting in an uneven distribution of service
level among these articles. Hogstrom and Grigorjev recommend increasing the service level of
A3 and A2, and, at the same time, to reduce Al’s service level. Since these three articles are
important for the AAA process, Hogstrom and Grigorjev assumed that the articles will receive
the highest service level of 98%. So, the safety stock quantity for A1 with 98% service level is
20 units, for A2 is 75 units and for A3 is 28 units. Furthermore, Hogstrom and Grigorjev
consider that all articles should be classified according several characteristics such as their
profit contribution, importance for business process, order size, price and lead time. Therefore,
FNS should follow an established policy regarding inventory management and purchasing

(Hogstrom & Grigorjev, 2003).

Acccording to Hogstrom and Grigorjev, “if FNS would accept the proposed service
level adjustment (98% service level) for chosen articles [...] it certainly will affect the amount
of tied up capital” (Hogstrom and Grigorjev, 2003, p.108). With this service level
improvement, the total tied up capital for these three articles has declined by 10 620 SEK
(Hogstrom & Grigorjev, 2003).

Hogstrom and Grigorjev assumed that it was “possible to reduce suppliers’ total lead-
times (through reduced order sizes, preference of faster transport modes, utilization of IT or
improved relationship with suppliers) for the articles with 50%”, resulting in a saving of
154 900 SEK. If the company revises other articles service levels, their influence in demand
distribution and their lead times, it is possible to decrease even more the tied-up capital of

safety stock (Hogstrom & Grigorjev, 2003, pp. 108-109).

Switching the focus now to the cycle inventory, there are two ways to decrease the cycle
inventory tied-up capital, either by reducing the batch sizes or by reducing the article’s prices.
The company must balance between flexibility and its costs. capital investigation. Therefore,
Hogstrom and Grigorjev examined two alternatives for AAA cycle inventory. One of them was
to decrease the batch size at 50% and the other alternative was to buy articles lot-for-lot with
15% increased purchasing prices. According to Hogstrom and Grigorjev’s calculations, the
first alternative could cause a possible saving of 73 739 SEK and the second alternative could
cause a possible saving of 141 907,1 SEK. Therefore, the improvement for inventory tied-up
capital must be seen within the total logistics cost concept. For example, “decreasing order size

for articles will negatively affect transport and ordering costs and, for this reason, the

30



COMPETITIVE ADVANTAGE USING LOGISTICS MANAGEMENT

investigation of company’s financial management has to cover all departments that are

involved in the process” (Hogstrom & Grigorjev, 2003, pp. 109-110).

To summarize all the alternatives that were mentioned above, Hogstrém and Grigorjev
chose an adjusted solution for FNS’ safety stock. This solution was to establish service level
for three chosen articles at 98%, suppliers’ lead time 50% shorter and cycle inventory being
lot-for-lot with 15% increased purchasing prices. The total difference between the present
situation and the adjusted alternative solution is 431 312,3 SEK (-30%). The cycle inventory
has been reduced due to lot-for-lot policy. Furthermore, the safety stock has been improved
only 2455,8 SEK (4%) because of the increased purchasing prices by 15%. Hogstrom and
Grigorjev consider that there is also a possibility to decrease even more the tied-up capital in
the safety stock. This can happen if FNS purchases per unit leading to a shortening in the
suppliers’ lead time followed by lower levels of safety stock. This would also result in the
increase of the inventory turnover rate, meaning that the average time for the goods in store
would be 20 days. However, as it was mentioned above, the pure savings must be estimated in
the total cost concept context (transport costs, inventory carrying costs, order processing costs
and lot quantity cost). Furthermore, the financial Department must adjust its way of invoicing

customers from 30 days to 15 days (Hogstrom & Grigorjev, 2003).

Lastly, it is now possible to present the desktop study about competitive advantage for

FNS.

Logistics is a significant tool of the strategy and FNS has an opportunity to design a
logistics system that can accomplish the customer service objectives. FNS will gain
competitive advantage in the marketplace if it performs its core activities in a way that is more
cost-effective than the competitors. One of main aims of FNS logistics service is to decrease
the total costs of logistics activities and not to focus on each activity in isolation. Therefore, it
is crucial to consider logistics as an integrated system. Consequently, all possible suggestions
proposed must be evaluated in the total cost concept context. Hogstrom and Grigorjev consider
that if FNS applies the suggestions presented earlier using time-based management, FNS can
reduce its costs indirectly by reducing activities’ lead times. It is also essential to eliminate
non-value adding activities, to decrease lead time of other activities, to eliminate waiting times
and to lower overheads costs leading to improved flexibility, enhanced customer service,
decreased tied up capital in inventory and work-in-progress and, finally, to FNS’ profitability
(Hogstrom & Grigorjev, 2003).
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Hogstrom and Grigorjev highlight the possibility to apply the process perspective of
business process. Process perspective means, as mentioned in the theory, organizing
responsibility and resources around core business processes rather than around tasks and
functions. In FNS the processes are carried out in sequences and information is communicated
in batches among departments rather than by a constant flow, which can be used as an evidence
that FNS is organized through functions rather than by processes. As it was mentioned in the
methodology, none of the respondents interviewed had the knowledge concerning the AAA
rigging process in total which also indicates that FNS is organized through functions, meaning
that they are focused at effectively managing the company’s resources rather than on creating
flows that add value, creating barriers between departments/functions and accumulating more
time to the process as whole. If FNS was organized by a process perspective, the performance
of the activities within the process could be done in a parallel manner. Thus, a process view
looks like a functional flow and can overcome the gap among functional units within an

organization (Hogstrom & Grigorjev, 2003).

As it was mentioned in the theory, logistics can be seen as a planning concept that
pursues to develop a system wide view of the firm’s performance. To fulfil a company’s goals,
there must be a strategy for logistics. The guidelines from which a company develops plans,
strategies and tactics is provided by the Contracting Department that also provides a control
and direction for daily operations and tactical plans. The objective of the logistics system is to
enable a company to achieve its desired customer service at the least total cost possible. When
establishing the objectives for customer service, a company needs to be consider the specific
requirements of customers, changing environmental conditions, competitive service levels and
the amount of service that it is willing to offer. The decisions that a company takes regarding

the inventory must correspond to its logistics strategy (Hogstrom & Grigorjev, 2003).

When considering the Poirier’s supply chain optimization, Hogstrom and Grigorjev
believe that FNS is positioned on level one because FNS’ focus on the present is more
considerable on inventory, transports, logistics, and order fulfilment, so the effort is still at the
internal level. FNS has also realized that the key pathway is to construct a supply chain via
deeper relationships with several suppliers to create a complete product for network operators.
According to Hogstrom and Grigorjev, “firms that have decided to work on their supply chain
both internally and externally are the ones today that have gained competitive advantage”.
Therefore, with this approach, “companies only assemble the product on customers’ demand

and suppliers deliver the components to the location for assembly” which results in the absence
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of the need to keep any inventory, guaranteeing that the components used are always up-to-
date, which reduces the risk of obsolete material for a company. The key enabler for supply
optimization is the IT platform which a company uses to share needed information. For FNS
to reach competitive advantages, the development of optimization must continue from internal
optimization (internal collaborative integration) to external optimization (external

collaboration) (Hogstrom & Grigorjev, 2003, pp. 114-115).

To attain competitive advantage, FNS must cooperate with valued distributors and
suppliers. A company can become very dexterous at cutting costs by leveraging its volume and
buying positions with its suppliers. Therefore, the real value is formed when the inventory is
decreased in the interior of the whole supply chain and when the profit gained is shared within

the chain (Hogstrom & Grigorjev, 2003).

According to Poirier (as cited in Hogstrom & Grigorjev, 2003, p.115), less successful
organization can be explained by lack sincere effort and trust among necessary members in the
chain and also by a narrow-minded view with the focus only on the internal gains. Therefore,
FNS must develop cross-functional trust within the firm. Furthermore, “to have success it is
good to begin with a small project to prove the concepts and discover complexities, and to
develop answers before proceeding to larger and more complex situations” (Hogstrom &

Grigorjev, 2003, p.115).

Consequently, if FNS desires to attain a real competitive advantage it is essential to
redesign the total supply chain system. As mentioned in the theory, future competition will be
through supply chains and not through single firms. Therefore, FNS must pursue cooperation
with valuable partners and needs to be within a competitive supply chain which can result in a

shorter time to market when introducing new products (Hogstrom & Grigorjev, 2003).
Conclusions

When analyzing the course along the thesis in study and combining all the factors
approached (literature review, applied methodology and results analysis), it is now possible to

draw some conclusions.

Firstly, before any decision concerning inventory management is taken, there must be
a strategy concerning logistics. Logistics is a tool that FNS can use in order to fulfil the
objectives and, if there is a lack of planning the managers will waste their time only reacting

to crises. Since the environment in which FNS works is volatile, it is necessary for the company
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to develop a strategy concerning logistics. For the company to cope with changes, it needs to
be organized according to processes, since the process perspective organizes responsibility and
resources around core business processes rather than around tasks and functions, which can
result in a strong customer focus and making the cross-functional activities easier to manage

(Hogstrom & Grigorjev, 2003).

Concerning the AAA rigging process, Hogstrom and Grigorjev concluded that the
information is available, however, it is not used in an appropriate way resulting in a need to
share information earlier in the process. There is a possibility for the Supply Department to
expose the uncertainty concerning the articles. Furthermore, to reduce the uncertainty, it is
suggested to perform the site inspection at least 20 days prior to site rigging date. This will
make it possible to cover the time needed for the supplier to deliver the required material and

to eradicate insecurities in the purchasing process (Hogstrom & Grigorjev, 2003).

Hogstrom and Grigorjev state that the information is produced at different occasions
within the business process, but it is not used as it could be. The performance of the internal
supply chain could be improved if the Supply Department takes advantage of early created
information. By this, Hogstrom and Grigorjev consider that the first research question has been
answered (“how the information and material flow streams within the business process?”)

(Hogstrom & Grigorjev, 2003, pp. 117-119).

The objectives of inventory management are to predict the impact of corporate policies
at inventory levels, to increase company’s profitability and to minimize logistics activities’
total costs. Furthermore, if the objective is to manage the inventory in an appropriate way, the
logistics objectives for inventory must be set up and the company must work out on a strategy
for how to reach them. Therefore, FNS must work out an inventory strategy that can cover all
the processes within inventory management since there is no well-defined inventory strategy

at the company (Hogstrom & Grigorjev, 2003).

FNS must revise its inventory by articles categorization with defined articles service
levels, safety stock levels, order sizes and standardization of the articles. FNS should apply
frequent inventory revisions and possible corrections if needed. Categorization of articles could
be carried according their profit contribution, importance for business processes, price, lead
time and order size. Also, in order to have an efficient inventory management, FNS must follow
up its suppliers’ performance. The articles with most importance (the ones with the highest

service levels) require a special management through improved relations with suppliers,
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smaller order sizes, shorter lead times and advanced transport modes. In order to calculate the
correct safety stock levels, it is needed to have information about suppliers’ performance

(Hogstrom & Grigorjev, 2003).

In the current situation, FNS has no freedom in choosing suppliers for the AAA 3G
sites. These relations with suppliers are defined by higher risk of having obsolete articles in
inventory, short time relations, information hoarding, lack of cooperation and trust. Therefore,
FNS must seek ways for eliminating uncertainties in inventory management through
collaboration with strategic suppliers. Hogstrom and Grigorjev recommend that FNS should
ensure information sharing, early warning systems, trust and cooperation between partners,
better quality accompanied by smaller order sizes and shorter lead times and the usage of IT.
Also, with the objective of decreasing tied-up capital in cycle inventory, articles’ order sizes
must be reduced, and these articles should be purchased on lot-for-lot principle (Hogstrom &

Grigorjev, 2003).

Furthermore, inventory tied-up capital can be lowered by process improvements, such
as the early release of material specification. The articles of all four site variations should be
ordered earlier in the process. Hogstrom and Grigorjev stress that all the savings should be
estimated according to the total cost concept context. Also, any improvement for inventory can
lose its effect if there is no cooperation between departments, especially with the Financial

Department (Hogstrom & Grigorjev, 2003).

Having all these technical, organization and financial recommendations in mind,
Hogstrom and Grigorjev (2003, p.119) consider that the second research question has been

answered (“how it is possible to reduce tied-up capital in inventory and with what methods?””)

Therefore, in order to gain competitive advantage, Hogstrom and Grigorjev consider
that FNS needs a well-defined logistics strategy with clear objectives for each area of logistics.
FNS should also evaluate all the decisions for managing the overall logistics in the total cost
concept context to obtain real savings. The company should also define criteria for adding
value activities to the processes carried out within the company. When value is added,
customers are keen on to pay for the activities which benefits FNS (Hogstrém & Grigorjev,

2003).

In order to gain competitive advantage, FNS should continue its work of optimizing its
supply chain and should manage the cross functional activities also ensuring the development

of trust within the company. If trust is not developed, the objective is reaching an integrated
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supply chain is unfeasible. Therefore, FNS should identify obstacles for sharing trust within
the company. Since the future competition will be through supply chains, FNS must create and
be a member a good supply chain, also benefiting the company’s shareholders and customers.
Lastly, FNS must continuously update its strategy in order to reach to reach a fully integrated
supply chain. Thus, Hogstrom and Grigorjev believe that the third research question has been
answered (“what can be done in order to gain competitive advantage for the company in the

future”) (Hogstrom & Grigorjev, 2003, pp. 121-122).

Since Hogstrom and Grigorjev have answered the research questions, investigated,
formulated suggestions regarding the tied-up capital in inventory and had also given a proposal
on how FNS could gain competitive advantage in the future through its project logistics it can

be considered that the purpose of the thesis has been fulfilled.
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Appendix A

The current situation and Hogstrom and Grigorjev’s proposal for the AAA rigging process
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Abstract:

Companies nowadays aim to increase their competitiveness through various
methods, including product customization, high quality and price reductions, but it is only

possible through a well-managed and planned supply chain.

In question is the most efficient way to manage this chain, considering all the
components contained in it and measure performance to achieve this efficiency. To do
this, there is a need to create a structure, capable of evaluating the performance indicators

of the supply chain.

To reinforce the topic, we reviewed the literature used. Also, the example referred
to in the thesis, namely the company Swedish Match, provided an illustration of a case in

which we can apply these measures.

After analysing the thesis, we found that there were several performance measures
that can support companies, but not all measures apply to all organizations, this depends

on internal and external factors of each individual company.
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1. Introduction:

The supply chain over time has gained significant relevance, becoming one of the
most important components of a company. In this context, and given the increased
competitiveness, companies need to stand out. Within this framework there was a greater
focus on supply chains, performance being one of the most important factors to increase

their efficiency and responsiveness.

Performance and production management need to be evaluated (Courtois et al,
1997). In this circumstance, we intend to evaluate and measure significant indicators of
performance, to conclude the best approach. This introduces a model that can be followed
by companies. It should be noted that the same indicators may not show the same
relevance in all companies, and the company must comply with certain internal and

external requirements to adapt its conditions to performance indicators.

Measuring the performance of the supply chain leads to a greater understanding
of the chain and helps to understand and test the strategies used by the companies,
ensuring a decisive support tool. (Courtois et al, 1997). Ramaa et al. (2009) affirm that
measuring chain performance provides important information such as progress,

motivation of workers, and diagnosis of problems that were previously unknown.

This paper will cover a literature review based on the thesis, which covers
concepts and ideas related to the supply chain and elements that drive performance. We
then analysed the method and the various types of research and evaluated the validity and
reliability of the thesis study. Subsequently, the analysis of the results obtained from the
literature review is carried out, with a practical example from the company Swedish
Match. Finally, we present solutions pertinent to the problem under study, that will enable
us to understand the supply chain, considering the company’s perspective. In this way we
conclude what is the best approach to seize in order to achieve greater efficiency or

responsiveness, depending on the position of a company.
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2. Literature Review:

A supply chain comprises all parties involved in fulfilling a customer request and
includes different parties such as suppliers, manufacturers, transporters, warehouses,
retailers, and end customers (Chopra & Meindl, 2013). It also includes flows and can be
illustrated as a chain where there are flows of materials, products, information and
financial resources, some occurring in both directions of the chain, considered bilateral,

these flows are treated by supply chain management (McKeller, 2014).

Nowadays is important for companies to have a strategy if they want to have
competitive advantage as well as improve their performance (Pertusa-Ortega et al., 2010).
One important factor of a corporate strategy is having a supply chain strategy that is
aligned with and supports the corporate strategy, which consists on a set of supply chain
management targets and measures (Schnetzler et al., 2007; Harrison & New, 2002;
Presutti & Mawhinney, 2007). Organizations should have as target of their supply chain
management, improving business performance and success, usually associated with
successful logistics factors, which are typically, meeting customer demands, on-time

deliveries, flexibility, cutting costs and lead time (Schnetzler et al., 2007).

According to Lebas (1995), performance is the ability to meet certain criteria, the
time it takes, and the path used to get there, and performance measures should be
indicators of how well this is done. Performance measurement is the process of
quantifying the efficiency and effectiveness of action and can be created from one or more

indicators, depending on the case (Franceschini et al., 2007; Neely et al. ,2005).

To measure the performance, performance measurement systems were created,
that not only present the information needed to monitor, control, evaluate and work as a
feedback function for operations management, they also might act as a driver for
motivation and continuous improvement as well as help companies achieve strategic
objectives (Olsen et al., 2007). Performance measurement systems consists on several
individual performance measures, which are considered the first level of three in a
performance measurement system. The second level is considered the stage where the
performance measurement system is studied completely. The third and final level defines
which indicators can measure and monitor organizational processes (Neyle et al., 2005;

Tonchia & Quagini, 2010).

There are four approaches for measuring performance systems in a supply chain

context. The first approach deals with resources, outputs and flexibility, since according
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to Beamon (1999), for a supply chain measurement system to be efficient it should focus
on three different types of measure. Each of these measures have different goals in the
supply chain measurement, with resources focusing on efficiency, outputs in customer

service and flexibility concentrating in the ability to respond to a changing environment.

The second approach develops the performance of the activity in seven steps.
According to Chan & Qi (2003), many problems in performance measurement systems
in supply chains are consequence of a lack of strategy and a concentration on financial
measures, they also suggest the need to study a chain in its entity. For that they created a
seven-step method called Performance of Activity (POA), consisting in cost, time,

capacity, productivity, utilization and outcome (Chan and Qi, 2003).

The third approach highlights balance, strategy, operations and tactics. This
approach focuses equally in financial and non-financial measures instead of either one,
increasing the possibility to present a clear picture of organizational performance

(Gunasekaran et al., 2001).

The fourth and final approach is the balanced scorecard framework (BSC), first
developed by Kaplan and Norton (1996) and based on four perspectives: financial,

customer, learning and growth and internal business processes.

As previously mentioned, efficiency is an important factor in a supply chain.
There is a set of elements that can be balanced in different ways to achieve a general
harmony between efficiency and responsiveness of the supply chain. Efficiency refers to
the company’s ability to deliver products or services in the most cost-efficient way
possible and at the same time satisfying customers, while responsiveness refers to a
company’s ability to deliver its products in the most flexible and timely manner while

meeting their customer’s needs (Hugos, 2011; Chopra & Meindl, 2013).

According to Chopra and Meindl (2013) there are six elements that affect the level
of efficiency and responsiveness, specifically, facilities, inventory, sourcing, information,
pricing and transportation. It should be noted that each element contains several measures,
which include internal as well as external measures, which influence the performance of
the supply chain. In the analysis we will further develop these measures according to the

structure of the company Swedish Match.

Chopra and Meindl (2013) define the facility element as the physical location
where the product is stored, assembled, or fabricated. There are five performance

measures that can be used; quality, speed, dependability, flexibility and cost (Slack &
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Lewis, 2008). One of the most important decisions to be made is capacity planning, and
it may have effects on the performance measures already mentioned above. According to
Jack Hammesfahr et al (1993), having a fully utilized capacity is the most efficient way

to operate a facility. General measures regarding facilities are set in figure 2.1.

Inventory is a key element of every business. Key measures are presented in figure
2.2 regarding inventory. According to Heizer et al (2016) there are four types of
inventory, particularly, raw material inventory, Work-in-process inventory (WIP
inventory), maintenance/repair/operations inventory (MRO inventory) and finished-
goods inventory. The crucial part of a company's inventory is how to manage it according

to the strategy and supply chain.

The measures presented in figure 2.1 and 2.2 regarding facilities and inventory are
gathered from the work of Chopra and Meindl (2013), Bragg (2011), Muchiri and
Pintelon (2008), Hofman (2004), Muller (2011) and Huang and Keskar (2007).

Fig. 2.1-Facility measures:

Fig. 2.2-Inventory measures:

Percentage of new Parts used in Product vamety Cash-to cash cycle time

New products Average inventory

Percentage of existing parts reused | Volume contribution of top 20 percent SKU's Inventory turms

in new products and customers Average replenishment batch size
Put-away eycle time Average production batch size Average safety inventory

Serap percentage Production service level Seasonal inventory

Average Picking time Fill Rate Fill rate

Pickang accuracy for assembled Scrap expenses Fraction of time out of stock
products Obsolete inventory

Order lines shipped per Iabour hour | In process failure rate Raw matenial content

Dock door Utilization Yields dlIEiIIg mamzfacmljng Bill of material content
Percentage of Warehouse stock % of errors during release of finished product Economic order quantity
locations Utilized Distribution tumover

Square footage of Warehouse Incoming matenial quality control Warehouse order cycle ime
stolage space Inventory availability

Storage demsity percentage % of orders scheduled to customer request date Tnventory accuracy

Inventory per square foot of Order fulfilment lead-time Inventory fumover

SIOIage space Average backorder lenpth
Average pallet inventory per SKU | Return product velocity Storage cost per item

Capacity Average release cycle of changes Obsolete inventory percentaze
Utilisation Total build cycle time Percentage of inventory > x days old
Processing/setup/down/idle time Upside order flexibility Percentage of returnable mventory
Production cost per umit Downside order flexibility

Quality losses Capacity utlisation

Theoretical flow/cycle fime Average days per engineering change

Actual average flow/eycle time Published delivery eycle fime

Flow time efficiency Package cycle time

Quarantine / hold-time

Regarding sourcing, Chopra and Meindl (2013) define it as a set of business
processes needed to purchase goods and services. There are three key decisions, namely,
whether the company should outsource its activities or insource them, supplier selection
and procurement. In the selection of suppliers, it is important to emphasize that the
authors consider quality as the main criteria for selection. General measures regarding
Sourcing are illustrated in figure 2.3 and collected from the work of Chopra and Meindl
(2013), Bragg (2011), Kasilingam (1998) and Huang and Keskar (2007).
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Fig. 2.3-Sourcing measures:

Diays payable outstanding

Averape purchase price

Range of purchase price

Average purchase price

Average purchase quantity

Supply quality

Supply lead-time

Fraction of on-time deliveries

Supplier reliability

Delivery reliability

Order received complete

Orders received on time to commit date
Orders received on time to required date
Oder received defect free

Customer returns/ reimed products to supplier
Supplier’s commective action Iesponsivensss
Availability of products

Flexibility in schedules

Percentage of demand met

Percentage of purchase orders released with full
lead-ome

There is an underlying importance to information when it comes to companies.
Companies by increasing their coordination and cooperation between departments,
increase both the efficiency and responsiveness of the supply chain. Companies also focus
on technology as an information communication tool. One of the interests of a company
should be the emphasis on planning and predicting events as a strategy of collaboration
between companies, to obtain the best results. Once more, the general measures regarding
information are illustrated in figure 2.4 gathered from the work of Chopra and Meindl

(2013).

Fig. 2.4-Information Measures:

Forecast honzon

Frequency of update
Forecast emor
Seasonal factors
Fig. 2.5-Price Variance ffom plan
Ratio of demand vanability to order variability
Another element that drives performance is price. There are four factors to

consider when pricing, namely, fixed costs, variable costs, profit level and competition in
the market (Brinckerhoff, 1992). The general measures of price are represented in figure
2.5 and collected from the work of Chopra and Meindl (2013) and Lapinskaite and
Kuckailyte (2014).
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Profit marpin

Days sales outstanding
Incremental fixed cost per order
Incremental vanable cost per
order

Average sale price

Averape order size

Range of sales price

Range of pedodic sales

Cost Of Goods Sold (COGS)
The last element that measures performance is transportation, which has different

roles in a supply chain, i.e. it provides a link between production, storage and
consumption (Kasilingam, 1998). There are different modes of transportation such as rail,
air, sea, pipeline and truck, and depending on speed, space, cost and flexibility the
company will have to choose the one that best suits itself. The principal measures of
transportation are demonstrated in figure 2.6. and are gathered from the work of Chopra

and Meindl (2013), Bragg (2011) and (Kasilingam, 1998).

Fig. 2.6-Transportation Measures:

Percentage of demand met

Percentage of pood parts

Delivery reliability

Transit ime

Transit ime vanability

Transporfation cost per unit

Damage free shipments

Perfect shipments

Equipment utilisation

On time amval and departwe

Average inbound transportation costs

Average incoming shipment size

Average inbound transportation costs per shipment
Average ontbound ransportation cost

Average outbound shipment size

Average outbound transportation cost per shipment
Fraction transported by mode

Shipping aceuracy

Percentare of products damaged in transit

It is important to mention again that these measures set above, are unspecific and
a universal model of measures, that are applied according to specific characteristics of a
company. We will see a demonstration of these applied measures, when discussing which

are appropriate for the company Swedish Match, in the section of analysis.

Gathered all the necessary information, Gamme & Johansson (2015) create a new
framework based on the facts provided in order to select, categorise an evaluate

performance measures in a structured way.
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The first step is to evaluate the company's strategy, in which companies have to
comply with the following requirements: Setting broad objectives that direct an enterprise
towards its overall goal; Planning the path (in general rather than specific terms) that will
achieve these goals; Stressing long-term rather than short-term objectives; Dealing with
the total picture rather than stressing individual activities; Being detached from, and

above, the confusion and distractions of day-to-day activities (Slack and Lewis, 2008).

The purpose of the second stage is to evaluate the current strategy of the supply
chain. This can be determined in several ways. One way to determine supply chain
strategies is to study the different attributes of the products, such as product life cycle,
contribution margins, product variety, and forecast errors. This allows the company to
identify whether it is has a functional or innovative product. Another way to characterize
or determine a supply chain strategy may be through demand uncertainty. The parameters
to take into account are, the quantity of products needed in each lot, the response time
that consumers are willing to wait, the variety of products needed, the required service

level, the desired rate of innovation.

The third step is to select and categorize performance measures through the
various elements. Each element is analysed individually with the purpose of determining

the most important measures, to achieve a higher level of efficiency or responsiveness.

The fourth step concerns investigating what type of performance measures were
used in the investigated company and whether they support the company's overall

strategy.

The fifth step is the activity in which the performance measures of steps three and
four are compared. In this step, the performance measures are seen together and compared
to elaborate measures that comply with the company’s criteria. The result of this step is a
set of new measures, which should be added to existing performance measurement

systems.

The sixth step covers the verification of the new measures to ensure that they cover

all relevant aspects of performance measurement.
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3. Methodology:

Gamme & Johansson (2015) begin by highlighting the existing research methods
to then describe the process used, that is, how they obtained the data and how they studied

and analysed it, and finally, present some reflections on the quality of the research.

Research strategies describe different ways of conducting research, because,
depending on their characteristics, some strategies are more relevant than others. One of
the most common ways of differentiating them is by distinguishing between quantitative

and qualitative research (Bryman & Bell, 2011).

As far as quantitative methods are concerned, the research process is based on
quantifying the collection and analysis of information and is usually used to eliminate or
confirm a previously formulated theory (Bryman & Bell, 2011). On the other hand, a
qualitative strategy is based on an approach where observations and discoveries are used

to create a theory instead of confirming an existing one (Bryman & Bell, 2011).

Regarding the management of supply chains, the most commonly used research
method is quantitative, usually through questionnaires, which serve as the basis for the
verification of a theory. However, there is a need for a more harmonious approach

between the two methods in this area (Golicic et al., 2005).

Therefore, as their goal was to create a new framework for supply chain indicators,
Gamme & Johansson (2015) used a qualitative approach, using literatures and narratives
to analyse the existing theories in the supply chain and measurement performance. So, to
validate the structure's functionality they did a study of Swedish Match, specifically its
global supply chain.

As far as data collection is concerned, a review of the literature is the basis of any
research and the basis for the understanding of the concepts and contents to be researched
(Seuring et al., 2005). Gamme & Johansson (2015) began with a review of the literature
collected from various online academic sources, achieved through certain keywords and
key phrases. The information found was used to design theoretical frameworks for the
thesis and fill the gaps in the existing data. However, in a literature review, we should be
critical about the information we use, considering the sources and the possibility of the

authors being biased (Ghauri & Grenhaug, 2010).

To test and increase the validity of the model, Gamme & Johansson (2015) studied
the global supply chain at Swedish Match. A case study is useful to understand how a
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phenomenon works in a real setting and how social phenomena and a specific context

affect the outcome of a phenomenon (Yin, 2014).

When doing a case study, it is important to remain unbiased throughout the
process to get good and unbiased results. It is important to be prepared and be able to
adapt if conditions vary over time, ask objective questions and be a good listener (Yin,

2014).

The main purpose of the Swedish Match study was to investigate whether the
designed structure could be applied in its specific contemporary and business contexts

(Gamme & Johansson, 2015).

There are several methods for collecting qualitative information, such as
interviews and observations (Phillips et al., 2008), both used to obtain the information for

the thesis.

There are three types of interviews, structured interviews, semi-structured
interviews and unstructured interviews (Wilson, 2013). Gamme & Johansson (2015)
chose to use semi-structured interviews because they provide a basis with enough
questions for a starting point that helps the interviewer to keep a main topic, create the
opportunity for the interviewee to clarify different topics, highlight additional subjects

more openly and the possibility of covering previously unknown subjects (Wilson, 2013).

To obtain information on how Swedish Match mediates the performance of its
supply chain and how it dealt with the results obtained, seven interviews were conducted
with the head of the respective function within the Swedish Logistics global supply chain.
To create the interviews, questions were first developed according to the structure of the
framework developed by the researchers and added some questions to gain general
knowledge about the company and its functions. The interview was structured in six parts
in which the first contained questions about the interviewee, the second questions about
the work and development of the supply chain strategy as the different activities and
responsibilities dedicated to their function. The third included questions about the
measures that Swedish Match used at the time. The fourth and fifth respectively
comprised questions about how performance measures were shared within the
organization and among other actors in the supply chain such as potential areas for
improvement. The last part consisted of more in-depth questions about function.
Observations are also a useful method for collecting information and were made during

three moments of the information gathering process (Gamme & Johansson, 2015).
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The first step to analyse the data used by Gamme & Johansson (2015) was the
extraction of the relevant information from the interviews, which was categorized, and in

case of lack of information, new interviews would be conducted to obtain additional one.

To avoid impartiality several workers were interviewed on the same topics. To
analyse the data, tables were created with information that was used to compare it. The
information gathered, the theoretical framework and the observations of the researchers
were used together to analyse the status of Swedish Match and in the moment, they chose
new measures of performance. To avoid errors the results were reviewed after each step

and the outcome was discussed (Gamme & Johansson, 2015).

To evaluate enterprise search three main criteria are used, which are reliability,

validity and reproduction (Bryman & Bell, 2011).

Validity can be divided into three categories, internal, external and validity
construction. Internal validity can be increased by using several sources (Yin, 2014).
Gamme & Johansson (2015), have conducted interviews of various functions and various
individuals at Swedish Match, in addition using observations and documents to

supplement the information obtained.

External validity addresses the issue of the possibility of applying the findings in
another context (Bryman & Bell, 2011). Therefore, the use of the case study in the thesis

reduced the external validity.

In what confers reliability, a study is reliable when errors are minimized, and
impartiality avoided (Yin, 2014). To increase the reliability of the study, researchers were
careful throughout the research process, consulting Swedish Match supervisors

continuously and reviewing the information collected (Gamme & Johansson, 2015).
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4. Analysis:

Gamme & Johansson (2015), adapt the steps above, clarified in the section of the
Literature Review, to the structure of Swedish Match company, formulating the following

results:

In the first stage, the company Swedish Match fulfils all the requirements. The
goal of the strategy is broad and focused towards the overall objectives and establishes a

long-term plan to achieve its goals and objectives.

In the second stage companies need to evaluate the strategy of the supply chain.
The way Swedish Match classified and determined its supply chain strategy was through
the study of the various attributes of its products, where the results show that two of the
attributes indicate an innovation tendency and three of the attributes indicate a functional
tendency. The second way of classifying or determining the supply chain indicates that
four of the parameters (the quantity needed in each lot, the variety of products, the
required service level and the desired rate of innovation) increase the demand uncertainty.
Based on the two ways of characterizing the supply chain the results show that Swedish

Match needs a supply chain with more responsiveness than efficiency.

Considering that the supply chain of Swedish Match is leaning towards a chain
that needs more responsiveness, in the third stage, the elements are oriented towards this

approach. Regarding facilities, the following measures were emphasized in figure 4.1.

Fig. 4.1- New facility measures:

1. Percentage of new parts used in new
products;

2. Percentage of existing parts reused in
new products;

3. Processing/setup/down/idle time;

4. Capacity;

5. Utilisation;

6. Average release cycle of changes;

7. Flow time efficiencys;

8. Delivery Promise Slippage;

9. Production service level;
10. Product variety;
11. Average production batch size;

12. Putaway Accuracy;

As far as inventories are concerned, the following measures represented in figure 4.2

are appropriate for Swedish Match.
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Fig. 4.2- New inventory measures:

1. Average inventory; 3. Inventory accuracy;

2. Average backorder length; 4. Inventory availability;

Regarding Sourcing, the following measures were selected and are demonstrated in

figure 4.3.

Fig 4.3- New sourcing measures:

1. Supply lead-time; 4. Orders received on time to commit date;

2. Supplier Reliability; 5. Orders received on time to required
date;

3. Fraction of on time deliveries; 6. Orders received defect free;

The measures of information and price indicated are the most appropriate to the
company, namely, variance from plan and forecast errors, regarding information, and
range of sale price and range of periodic sales regarding price. There were no selected
measures concerning transportation since Swedish Match outsources its transportation

department.

In the fourth stage Swedish Match fragments the company's global strategy into a
model, called QDE-STEP (Quality, Delivery, Economy, Safety, Technology,
Environment, Personnel), this model must be considered regardless of the chosen
strategy. The company goes through several points, such as the factory, production,
procurement, planning and logistics, and business control, using the QDE-STEP model
as a reference where each component is analysed. It was deduced that production levels
and factories use the same quality methods through the QDE-STEP model, indicating a
good sign. It was highlighted that there is no communication between the factories and
planning and logistics that demonstrates that some purchase orders and the amount
received often deviate, which indicates that there is a need for improvement of inventory
accuracy, which can be solved with better communication with suppliers, underlining this
as an area of improvement. Likewise, although the relationship with suppliers is

favourable, it can still be improved if the company is willing to share more information.
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Regarding the fifth step, measures from step three were compared in conjunction with
step four, according to the components and different areas of the company. In accordance

with step three and four, the new measures are illustrated in figure 4.4.

Measures discarded when considering the characteristics of the company where:

Capacity, Utilisation and Production service level.

Finally, step six uses these new measures and compares them with the components of
a performance measurement system. It was found that the collection of data is manual
and that this reduces the efficiency of the structure. To improve this element, it is
necessary some type of automation of the processes and systems. The use of the QDE-
STEP model also proved to be a benefit to the company, since it covers all the aspects of

all the functions. Additionally, the measures used, favour benchmarking opportunities.

Fig. 4.4- New measures identified:

Mileariies el e 2y i Measures already in use at

Swedish Match

Measures taken directly from R
researchers with inspiration

from drivers

the elements:

*Percentage of new parts used in eNumber of setup changes *Flow time efficiency
new products (Average production batch «Average inventory
ePercentage of existing parts size)

reused in new products *Variance from plan
*Processing/setup/down/idle eForecast error

time e|nventory accuracy «Supply lead-time
*OEE ePutaway accuracy
*Delivery Promise Slippage «Orders received defect free
*Product variety
eSupplier reliability
eFraction of on-time deliveries
eOrders received on time to

commit date

eOrders received on time to
required date

eRange of sales price
eRange of periodic sales
eQuality losses

eAverage backorder length

eTotal build cycle time
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5. Conclusion:

Given the arguments presented, the importance of measuring performance
becomes a key element for any supply chain in a company. From the information
assimilated it is possible to determine and measure the performance of the supply chain
through the indicators acquired based on the thesis. These indicators work as a tool to
control and evaluate a chain’s performance, which companies should always strive to
improve (Courtouis et al, 1997). Each indicator, however, needs to have its own
specification, calculus, metric system, control periodicity and goal (Courtouis et al, 1997).
It is important to bear in mind that despite the deduction of measures and ways of
measuring performance, the success of these measures is uncertain when applied to

companies.

Taking this prelude into account, we are led to believe that the factors that
influence performance must be seen as a whole, that is, the supply chain will have to be
seen as a large entity, in which companies need to have the capacity of abstracting
themselves to try to understand all the components. When all the elements of the supply
chain are in agreement, this is, they do not look at their own profits but at communication
and interaction, the probability of success of the supply chain increases. (Gamme &

Johansson, 2015)

For the supply chain to succeed, companies must also consider the six elements
that boost performance (facilities, inventory, sourcing, information, price and

transportation) to understand their own strengths and weaknesses.

Yet, implementing performance measures indicators, may not be an easy task,
since, we must guarantee that there is no contradiction among the indicators of the same
hierarchy. It should also be supported by the board, since, when implemented it will affect
the entire company. In the eventual case of it needing to suffer some changes, the board
will need to get involved. It is also important for a company to know its owns weakness
and strengths and to have well defined goals (Courtouis et al, 1997). However, even when
all this is considered, the implementation of a performance measurement system is still
plausible, but an incomplete solution, since it is only a tool in aiding a company to make

decisions (Courtouis et al, 1997).

To create a structure to measure performance, the results obtained from the
analysis section are relevant. The measures found demonstrate that, first, companies need

to define their overall long-term objectives to project them in the future. Secondly,
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companies have the need to measure strategies used currently, in order to perceive what
they can improve and to perceive which supply chain they are dealing with and what they
will need in the future. Third is the presentation of measures that can identify with the
company and provide support that will facilitate decisions. Fourthly, the company needs
to understand the performance measures that are currently used and compare them with
the supply chain measurements, which leads us to step five that compares the two, making
a new list of measures that englobe measures adequate for the supply chain and for the
general organisation. Lastly, companies need to compare these new measures with
characteristics of a performance measurement system and the significant approaches that

were argued in the literature review.

With respect to the four different approaches, these approaches describe how
different performance measurement system strategies can be structured in a supply chain
environment. Each approach is supported by different authors, though all defend the idea

of a performance measurement system not focused solely on financial aspects.

In a world, which companies have more and more competition, they should always
strive for differentiation, innovation and improvement to survive. So as expressed, a
company must take into consideration all components referred in their supply chain,
which is becoming more important nowadays, if their aim is to be more efficient, more
competitive and more reliable. The battle between efficiency and responsiveness of the
supply chain has one ultimate goal, customer satisfaction, so independently of decisions
that can be implemented, the supply chain must work together to reach the ultimate goal:

customer satisfaction.

Concerning our initial objective, we deduce that there is not a standard model for
all companies to measure their supply chain’s performance. However, to measure supply
chain performance through key performance indicators identification and evaluation, the
company should follow the key performance indicators pointed out and take in
consideration the example of the company Swedish Match that showed a favourable result
when these measures where implemented. Though considering there is only one example,
there is not enough data to be able to conclude that the same result will be verified in

other companies, even ones with the same characteristics as Swedish Match.
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GESTAO DE DIRETRIZES DE DESIGN PARA DESENVOLVIMENTO DE
PRODUCAOQ: UM ESTUDO DE CASO NO GRUPO VOLVO CARRO

Abstrato

Na industria automobilistica, o tempo de mercado tornou-se relevante para muitas
empresas. Uma componente significativa para obten¢do de um novo modelo de carro ¢
assegurar um sistema de producdo do mesmo. Deste modo, ¢ necessario planear e
atualizar os meios de producdo de novos carros ponderando varios fatores. O
departamento de engenharia de producdo do Volvo Car Group pode aumentar a
produtividade e o seu valor através de informagdes necessarias para o design de produgéo,
informagdes essas que sdo providenciadas em bases de dados especificas. O objetivo desta
tese consiste num banco de dados de diretrizes que sera utilizado no departamento de
engenharia de manufatura no Volvo Car Group. Apds alguns estudos, ficou estabelecido
que ¢ preciso definir a fungo das diretrizes de modo a elucidar quais sdo as diretrizes,
como devem ser usadas e que tipo de informacgdo deve ser mantida numa base de dados.
Uma pesquisa complexa do Volvo Car Group, permitiu uma definicdo de diretrizes, onde
algumas destas foram analisadas usando a definicdo e os critérios para observar as
implicagdes que estas geram. Para testar algumas diretrizes basicas de funcionalidade de
gestdo e, por conseguinte, descobrir problemas que possam influenciar a experiéncia do

utilizador foram efetuados alguns testes de usabilidade.
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Introducao

A tese em estudo retrata a indastria automobilistica, bem como uma breve
apresentacao da Volvo Car Group (VCG). A industria automobilistica esta em constante
mudanga e desenvolvimento devido a elevada concorréncia e a legislacdo mais rigorosa
para diminuir o impacto ambiental. Existem certos requisitos ¢ diretrizes que garantem
quer a produgdo dos produtos, quer o equilibrio entre o impacto ambiental, consideracdes

econdmicas e o ambiente de trabalho.

Os requisitos de fabricagdo ¢ as diretrizes em diferentes niveis sdo expandidos e
identificados de modo a obter um fluxo de trabalho que alcance o nivel de maturidade
pretendido. Deste modo, a industria automobilistica exibe especial aten¢do na forma
como lida com a concorréncia devido ao tempo de mercado. Uma vez que, os requisitos
e diretrizes sd3o imprescindiveis tanto para o resultado final dos projetos, como para o
tempo necessario para o seu desenvolvimento, ¢ necessario geri-los de forma firme,

objetiva e eficiente.

A produgao de automdveis inicia-se no departamento de estampagem (4-Shop)
onde as partes principais de um carro sdo colocadas. Posto isto, a proxima fase do
processo de producdo ¢ a pintura (B-Shop) que € caracterizada pela oxidagdo das pegas
principais e pela aplicacdo de uma camada base de tinta. Finalmente, o produto chega a
montagem final (C-Shop) onde se finaliza a montagem das portas, a colocacio dos cabos
e a montagem de amortecedores, do motor, do tanque de combustivel e do sistema de
exaustdo. Por fim, todos os sistemas do carro sdo testados e sdo efetuadas inspegdes para

garantir que o carro preenche os padrdes do VCG.

No VCG, o desenvolvimento dos automéveis depende de varios processos, sendo
0 primeiro processo o “processo anual”. O propoésito deste procedimento ¢ desenvolver
solugdes universais e modulares sobre tecnologia de produtos e producdo que possam ser
utilizadas nos diversos modelos de carros. Outro dos objetivos é manter o contato ¢
negociar com fornecedores para encontrar solugdes de producdo adequadas que possam
ser necessarias mais tarde no desenvolvimento do modelo de carro. O departamento de
Manufacturing Engineering (ME) esta cada vez mais envolvido nesta etapa, sendo o seu
intuito aumentar e desenvolver este trabalho em paralelo (engenharia simultanea).

Um novo modelo de carro é executado num projeto, de acordo com o Volvo

Product Development System (VPDS). A primeira etapa inicia-se com a "estratégia de
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produto e gestdo de linha de veiculos", que tem como finalidade reunir ideias e sugestoes
de clientes, efetuar diferentes tipos de pesquisa como as novas tecnologias e obter novas
conclusdes através de comparagdes com modelos antigos. Posteriormente, ha uma
colaborag@o com o departamento de Research & Development, que ira projetar as pecas,
e realizar as verificagdes de viabilidade do produto de modo que os conceitos e ideias
possam ser realizados.

E necessario iniciar procedimento no departamento de Purchasing &
Manufacturing (P&M), pois os projetos de componentes tornam-se mais sofisticados.
Este departamento projeta o fabrico e d4 feedback sobre o que ¢ exigido para que o carro
possa ser produzido com a qualidade apropriada e ao custo certo. Para finalizar o
desenvolvimento é necessario ter em atengao as mudancgas no fabrico, como a instala¢ao
de novos equipamentos e testes de sua funcionalidade. Uma vez que o novo modelo de
carro cumpra todos os requisitos e que alcance os padroes do VCG, esta capaz de ser
langcado no mercado. Para assegurar um processo produtivo eficiente ¢ necessario
estabelecer o equilibrio entre a produgdo ¢ os requisitos da mesma, através da ME. Este
departamento ¢ encarregue de fornecer planos de estratégia industrial, métodos e

instalacdes de equipamentos aos seus principais clientes, as fabricas.

Os requisitos e diretrizes podem ser usados para tornar claro para os engenheiros
dos diferentes departamentos do que é necessario € que possiveis caminhos para chegar
as solucdes, a sua desvantagem ¢ que se tornam pouco claras e dificeis de encontrar
devido aos diferentes sistemas e locais de armazenamento. E fundamental mudar isso de
maneira que as solugdes genéricas, que possam ser desenvolvidas, sejam embutidas em
todos os locais. Outra meta de longo prazo ¢ ser capaz de ter 100% de capacidade virtual,
o que significa que todo o desenvolvimento de produtos e processos de produgdo deve
ser feito em um ambiente virtual baseado em software, isto permite eliminar a
necessidade de prototipos ¢ deste modo diminuir os custos, o impacto ambiental e ao

mesmo tempo encurtando os tempos de desenvolvimento.

r

De acordo com Samuelsson (2015), o intuito desta tese € cooperar com uma
reducdo no tempo para o mercado, averiguando, investigando e sugerindo melhorias para
a abordagem atual de gestdo de diretrizes. A constituigdo de um Manufacturing
Engineering Guidelines Management System (MEGMAS) tornaria mais simples para os
engenheiros encontrar informagdes pertinentes para o seu trabalho e, desta forma, lidar

melhor com as diretrizes. Este sistema proporciona também uma maior facilidade em
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atualizar e gerir todas as informacdes mantidas. Dessa forma, se a utilizagdo das diretrizes
for melhorada, o tempo de comercializacdo poderia ser reduzido, tornando mais acessivel
para os engenheiros encontrar informagdes relevantes.

Posteriormente, o autor desta tese realizara entrevistas que visam descobrir o que
os diferentes departamentos veriam em um MEGMAS e em vista disso, implementa-lo
de maneira a satisfazer o maior numero possivel, mesmo que as exigéncias e diretrizes
especificas desta tese sejam limitadas ao C-Shop. Este estudo incidira sobre a
investigacdo de diretrizes, isto ¢, em termos de como elas sdo desenvolvidas, mantidas,
estruturadas e atualizadas, que melhorias no ciclo de vida da sua gestdo podem contribuir
para o seu valor tacito e produtividade. Algumas comparagdes basicas ainda serdo parte
da tese, uma vez que as formas de lidar com os requisitos do produto e diretrizes sdo

bons modelos para a gestdo das diretrizes de design de fabricacao.

Revisao de literatura

Nesta parte do trabalho sera introduzido a literatura e as teorias que fornecem
suporte para esta tese. Samuelsson (2015) comega por descrever o estado em que o VCG
se encontra, salientando que as diretrizes sdo a principal questao desta tese e por isso, tém
que estar bem definidos. Além de que, existem outros termos relacionados,

nomeadamente os requisitos, o KPI (Key Performance Indicator) e os padrdes.

O uso do papel das diretrizes em VCG pode diferenciar-se entre os departamentos
e utilizadores individuais, sobretudo por um uso menos estruturado e de as opinides
diferirem no que concerne o que uma diretriz ¢, ja que existem varias definigdes para a
mesma. As diretrizes no VCG exigem um grau de compreensdo nos documentos,
documentos esses que podem conter informagdes muito especificas (Volvo Car Group,
2015c), enquanto que outras sao meramente para fins ilustrativos (Volvo Car Group,
2015d), e além de poder variar consoante onde as diretrizes serdo aplicadas. Assim sendo,
o uso das diretrizes no VCG serve para apoiar os requisitos, os critérios para os requisitos,
as observagdes e comentarios, os esclarecimentos e as condigdes que devem ser

cumpridas.

Primeiramente, é necessario tentar perceber e ter uma ideia mais clara da defini¢ao
de uma diretriz. Em vista disso, Samuelsson (2015) utiliza varios dicionarios para defini-

lo. De acordo com o dicionario Longman a diretriz ¢ definida como sendo “algo que o
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ajude a formar uma opinido ou a tomar uma decisdo, ou ainda, regras/instru¢des sobre a
melhor maneira de fazer alguma coisa” (Longman dicionario de inglés contemporaneo,
2009, p. 779). Outro exemplo diferente de definicdo utilizado €: “uma regra ou instrucao
que mostra ou informa como algo deve ser feito” (Merriam-Webster.com, 2015).Outra

definicdo a considerar ¢ de ser “qualquer guia ou indicacdo de um futuro curso de agdo”
(Dictionary.com, 2015). Uma ultima fonte de informagdo aplicada ¢ a
“BussinessDictionary” que tem especializagdo em termos de negdcios que define a
diretriz como sendo uma “pratica recomendada que permite alguma discri¢do ou margem
de manobra na sua interpretacdo, implementagdo ou uso” (BusinessDictionary.com,
2015). Deste modo, verifica-se que ndo ha consenso do que é uma diretriz e que subsiste

muito espaco para a sua interpretagao.

Da mesma forma, é preciso referir que Samuelsson (2015) centra-se mais
especificamente na Design Guidelines for Manufacturing (DGM) que ¢ um documento
armazenado no sistema de gestao de negocios do VCG que tem como finalidade fornecer
conhecimento e orientacdo durante a fase de design de um sistema de produgdo. O aspeto
mais desenvolvido e com mais conhecimento especializado apesar de ainda ndo estar
terminado, ¢ o fluxo de material em DGM que tem uma importante contribuicdo para a
defini¢do de uma diretriz. A DGM ¢ um aspeto que necessita de ser completo e atualizado
com a ajuda de especialistas, fornecendo diretrizes e outros conhecimentos. Embora nao
haja qualquer tipo de requisito em DGM, esta ndo deve ser ignorado, na medida que

contém informagao util e, além disso, orienta para as melhores praticas da empresa.

Em outras palavras, o trabalho padronizado com a DGM traz clareza e
conformidade aos projetos de desenvolvimento de produ¢do, uma vez que ¢ importante
para a concegdo dos processos de uma empresa, onde os novos processos devem
relacionar-se com os antigos. Inclusive, DGM fornece conhecimento as pessoas que
trabalham com o desenvolvimento de um sistema de producdo com o propdsito de
fornecer aspetos importantes que precisam de tomar em consideragdo, ou seja, o que
temos de ter em conta ao projetar um sistema de produg@o. Em suma, ¢é essencial preservar

o DGM til, atualizar e manter o numero de diretrizes em um nivel razoavel.

O autor acresce que, o VCG preparou o DGM como suporte para os campos de
especializacdo, nomeadamente, o sistema de produgdo, finangas, logistica, competéncias,
ambiente de trabalho e caracteristicas do produto, de forma a economizar tempo, energia

e dinheiro. O DGM esta intimamente interligado com os objetivos de desempenho em
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VCG que sdo, particularmente, a qualidade, o custo, a entrega, a seguranga e entre outros;
em que estes, podem ser melhorados durante o desenvolvimento da produg¢ao utilizando

as diretrizes em DGM (Volvo Car Grupo, 2015a).

~ 9

Monden descreve que uma “folha de operacdes padrao” pode ser visto como uma
diretriz para a rotina de cada trabalhador na medida que descreve como executar

operagdes padronizadas (Monden, 1993).

Um termo associado a diretriz € o requisito, no qual subsiste uma diferenca entre
elas. Enquanto que os requisitos devem ser seguidos, as diretrizes tém a opcao de seguir
ou ndo. O suporte de todos os projetos ¢ essencialmente os requisitos, mas a dificuldade
¢ tentar descrever um problema, ou entdo, a necessidade de ter uma linguagem mais

compreensivel e inequivoca (Hull, Dick e Jackson, 2011).

Os requisitos em VCG t€ém um papel claro com descri¢des extensivas de como
escrevé-los e geri-los, sendo que estes também estdo documentados — diretriz de
requisitos — que lista as diretrizes com uma descricdo de como deve ser escrito, do qual
fornece seis aspetos essenciais a observar (Volvo Car Group, 2015f): rastreabilidade,
proposito, clareza, completude, validade e verificavel. Estes requisitos estio relacionados
com a literatura sobre o assunto que oferece credibilidade extra, onde podemos
acompanhar os aspetos das diretrizes para obter um requisito bom e utilizavel, bem como
0 requisito recém escrito deve passar por uma verificagdo de qualidade e ser
documentada. De acordo com algumas fontes de literatura, a forma mais adequada para
maximizar os recursos de um produto ¢ de o tempo para o mercado ser o mais curto
possivel, no entanto, outra fonte refere que o objetivo deve ser "tempo para o mercado

com o produto certo" (Hull, Dick e Jackson, 2011, p. 1).

O Volvo Cars Mandatory Requirements (VMRs) sdo funcionalidades especificas,
ou de outro modo, desempenham um nivel minimo de modelos de automoéveis e seus
acessorios (Volvo Car Group, 2015g), além de que estdo associados a leis e regulamentos,
a analise do efeito de modo de falha e as estratégias da empresa. Todos estes aspetos serdo
usados para satisfazer as expetativas do cliente. A se¢do de execucdo do VRM cria uma
lista com passo a passo de como verificar ou criar um novo requisito, como trata-los em
programas de veiculos e o que fazer em caso de ndo corresponder ou haver desvios (Volvo

Car Group, 2015g).
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Contudo, requisitos instaveis podem ocasionar dificuldades durante o
desenvolvimento da produgdo, ou seja, se ha maus requisitos ou mudangas excessivas no
desenvolvimento, isto pode resultar em consequéncias negativas (Hull, Dick e Jackson,
2011). Naturalmente, se existe uma ma gestdo dos requisitos, isto leva ao insucesso de
muitos sistemas e, em alguns casos, resulta de sistemas “sem utilizador”, o que evidencia
que o sistema até pode estar funcionando, mas ndo da maneira que os utilizadores querem

(Hull, Dick e Jackson, 2011).

Outro termo referenciado no VCG ¢ o indicador de desempenho chave (KPI) que
para a maioria das empresas ¢ muito importante, porém torna-se dificil saber o que medir
e como interpretar. Para além disto, permite estabelecer um status claro através do uso de
numeros com indicadores. Os KPIs servem para mostrar o progresso dos objetivos ou dos
planos estratégicos de uma empresa por meio da monitorizagdo de atividades, que
provavelmente provocariam perdas severas ou fracasso total (BusinessDictionary.com,

2015b).

Segundo Parmenter (2010), os KPIs indicam como o desempenho das empresas
influenciam nos fatores criticos de sucesso. Assim, interligando os fatores de sucesso com
as medicdes das diferentes partes da organizacdo e a indicacdo onde a melhoria ¢

necessaria, pode ser feita uma reduc@o nos gastos de recurso.

Deste modo, o uso de KPIs aponta para dois tipos, dos quais somente um tem
suporte na literatura e na academia. E certo que alterar o uso ou o termo nio é uma solugéo
deveras atraente, mas o VCG precisa pelo menos estar ciente dessas diferengas. Tanto em
termos dos valores, como também as medi¢des devem, portanto, ser constantemente

atualizados.

O 1ltimo termo pertence aos padrdes, que ndo s6 se destinam a uma utilizagdo
mais longa e mais difundida, como também sdo controlados e sustentados por uma ou
mais organiza¢des em compara¢do aos requisitos. Os padrdes definem-se por ser um
acordo documentado entre um produtor e um consumidor, ou seja, um documento de
referéncia a ser utilizado em contratos e comércio internacional que especifique
defini¢cdes de caracteristicas, design técnico ou conteudo, critérios precisos, regras ou

diretrizes (Kresse, Danko e Fadaie, 2012, p. 396).

Os padroes constituem o suporte para os veiculos, bem como todos os

departamentos de VCG, que tem como principais categorias: o revestimento de
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superficie, material, métodos de design, partes, equipamentos de produgdo, tecnologia de
informacdo, procedimentos de calibragdo e padrdoes ISO (Volvo Car Group, 2015k).
Antes de iniciar o comércio, o instituto de padrdoes ISO/IEC (2011) tenta da melhor

maneira possivel, resolver a quantidade de problemas.

Em suma, os padroes estdo claramente mais direcionados para solucdes
padronizadas comparativamente a diretriz de design de fabricagdo (DGM). Do mesmo

modo que os requisitos estdo bem definidos em VCG, os padroes também o estao.

Samuelsson (2015) refere que subsistem muitos desafios para as empresas de
manufatura ¢ a industria automobilistica ¢ particularmente uma industria muito
competitiva. Syan ¢ Menon (1994) acrescentam que, atualmente, o “time to market” &
uma das questdes competitivas mais importantes, do qual existem muitas razdes de ser
essencial ao introduzir um produto no mercado. A Concurrent Engineering (CE) € um
método muito comum que permite reduzir o “time to market” e é bastante utilizada em
toda a industria (Syan e Menon, 1994). O CE consiste trabalhar em paralelo entre os
varios departamentos, ao invés da maneira classica, que por vezes ¢ designado por “Over
the wall engineering". Com efeito, todos os atrasos que afetam o “time to market” tém

que ser fixados e removidos para se manterem competitivos.

O design do sistema pondera alguns aspetos muito importantes, tais como
considerar os utilizadores e projetar o sistema tendo em mente os seres humanos, pois o
sistema precisa ser Util para os utilizadores de maneira a fornecer alguns beneficios ou ter
o maior grau de utilidade possivel. Osvalder ¢ Ulfvengren (2009), descrevem que um
sistema bem concebido pode fazer uso das habilidades humanas e que se pode evitar

também qualquer influéncia das imperfei¢cdes/fraquezas do utilizador humano.

Certamente, trabalhar com grandes quantidades de informag¢do e do tempo ser
escasso levara a que a pessoa tome atalhos se a tarefa estiver fora do alcance, isto designa-
se por “bias” (Osvalder e Ulfvengren, 2009). Posto isto, ¢ importante fornecer um
aumento da quantidade de apoio referente a tomada de decisdo, com o proposito de evitar

que o utilizador tome atalhos.

Um aspeto a considerar ao projetar um sistema ¢ de como o contetido ou a
informagdo deve ser armazenada. Segundo Dalkir (2012), a gestdo de contetido, o
armazenamento ¢ a estruturagdo tem que ser tratada de forma padronizada, dado que a

padronizacdo € necessaria para facilitar a interagdo e a integracao de sistemas diferentes.

66



O arquivamento, marcacdo e classificagdo sdo importantes para a gestdo de conteudo e
isto faz com que seja possivel encontrar informacdes relevantes com o menor esforgo

possivel (Dalkir, 2012).

A Unica maneira de um utilizador conectar-se e interagir com um sistema ¢ através
de uma interface de utilizador, no qual coloca uma alta procura no modo como uma
interface ¢ projetada (Osvalder e Ulfvengren, 2009). Existem muitos aspetos do design
da interface, porém ndo interessa o quio agradavel possa parecer se ndo for possivel ser
usada pelo utilizador, isso quer dizer que a usabilidade ¢ o aspeto mais importante do

design da interface.

Por conseguinte, Samuelsson (2015) explica que € preciso realizar testes para
avaliar a usabilidade, de forma a ser feita melhorias no sistema. Utilizar métodos para
analise de interacdo durante o projeto do sistema, pode significativamente melhorar a
usabilidade; e, uma forma de corrigir muitos dos problemas relacionados a usabilidade ¢
de redesenhar o sistema (Osvalder, Rose e Karlsson, 2009). Deste modo, mesmo que ndo
seja possivel detetar todas as questdes, as descobertas necessitam ser analisadas e

formular solugdes.

A Hierarchical Task Analysis (HTA) consiste em dividir uma tarefa em varias sub
tarefas com base em uma estrutura hierarquica (Osvalder, Rose e Karlsson 2009). A
Cognitive Walkthrough (CW) e Predictive Human Error Analysis (PHEA) sdo dois
métodos que podem ser usados para detetar problemas de usabilidade, no qual baseiam-
se em testar essa usabilidade durante o projeto do sistema (Osvalder, Rose ¢ Karlsson
2009). Enquanto que, CW vai tentar descobrir se os utilizadores vao se comportar como
pretendido e se ndo, por que ndo se comportam; por outro, PHEA ¢ centrado em descobrir
que erro o utilizador pode fazer e quais as consequéncias que advém (Osvalder, Rose e
Karlsson, 2009). Os erros encontrados devem ser a base para a melhoria no sistema e, ao
incluir as consequéncias, sera muito mais facil dar primazia as mudangas em termos de

gravidade e urgéncia.

Testar os utilizadores de forma a interagirem com o sistema ¢ denominado por
teste de utilizador, que permite fornecer uma melhor visao dos problemas de usabilidade
que surgirdo durante o uso real do sistema. A satisfacao, a eficiéncia e o nimero de tarefas
concluidas sdo avaliadas, bem como o uso pela primeira vez e o tempo para aprender

podem ser avaliados durante o teste do utilizador (Osvalder, Rose e Karlsson, 2009). O
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teste de utilizador é dividido em trés partes: o primeiro diz respeito a preparagdo que
decide quais os dados serdo recolhidos e qual € o objetivo do estudo; o segundo, refere-
se a implementacdo que comega por selecionar as tarefas e a ordem para realizé-las, todos
os participantes devem ser tratados da mesma forma e ser informados de que suas
habilidades ndo estdo sendo testadas, mas sim o design do sistema; e por tltimo, concerne
a analise que ¢ feita de maneira mais facil se os testes forem bem pensados e planeados

(Osvalder, Rose e Karlsson, 2009).

Metodologia

A metodologia ira ceder dados sobre como esta tese foi realizada. Primeiramente,
ha uma pequena seccdo a respeito da "ética de investigacdo", que devido ha existéncia de
cooperagdo num ambiente académico ha necessidade de legitimar se as regras sao
seguidas, esta sec¢cdo passara por todas as consideracdes necessarias para garantir as
mesmas. Numa segunda parte, sucede uma exposi¢ao conjunta do trabalho para a selegao
dos métodos de recolha de dados acompanhado da teoria sobre o assunto que forneceu
orientagdo no decorrer deste trabalho. Verifica-se uma caracterizagdo de como estes
métodos foram empregados na recolha de informagdes de dados primarios e secundarios.
Por ultimo, sdo expostos alguns dos motivos da escolha de utilizacdo dos métodos

selecionados e usados.

Samuelsson (2015) realizou esta tese em colaboracdo com Henrique Shurrab
(Shurrab, 2015) que frequentou o mestrado “Industrial Engineering & Management" na
Universidade de Karlstad. A agregacéo de teoria devida e a recolha de dados foi elaborada

por ambos, contudo o contetdo do relatorio foi escrito apenas por Anders Samuelsson.

O autor utilizou pesquisas qualitativas com dados primarios ¢ dados secundarios
dentro de um estudo de caso industrial. A tese comegou por pesquisar e dar a conhecer a
situacdo em VCG e, por conseguinte, obter um controle sobre o problema que serviu
como ponto de partida para este trabalho. A primeira etapa deste processo foi conhecer o
departamento de ME dentro da organizacdo do VCG, verificou-se que os dados primarios

surgiram principalmente de pessoal e sistemas relacionados com este departamento.

A preferéncia de utilizar o método de pesquisa de recolha de dados, deu-se
principalmente para obter opinides de diversas pessoas num curto espaco de tempo.

Primeiramente, o estudo da pesquisa foi realizado para verificar a linguagem utilizada,
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questdes complicadas utilizadas em texto livre onde os entrevistados poderiam responder
(Osvalder, Rose e Karlsson, 2009). As primeiras entrevistas foram desestruturadas, e
numa fase posterior foram realizadas algumas entrevistas estruturadas. Juntamente com
estas entrevistas, também foi elaborado um formulario para recolha de alguns dados
adicionais. Os documentos internos da empresa foram analisados através do VCG's
Business Management System (BMS) para estudar conteudos que pudessem evidenciar
ou contestar as hipoteses relacionadas a esta tese, além disso captamos uma imagem clara

de VCG.

Quanto aos dados secundarios foram arrecadados da literatura disponivel da
biblioteca de Chalmers em formatos digitais, facilitando assim o seu acesso e
disponibilidade. O método de pesquisa utilizado facilitou esta etapa do trabalho, pois
através de palavras-chave e conceitos foi possivel verificar por intermédio dos resultados
de pesquisa verificar se o contetdo poderia fornecer respostas a qualquer uma das areas
de incerteza. Estes dados foram recolhidos para encontrar suporte tedrico para diretrizes,
suas defini¢des e seus usos. Também foram investigadas informagdes tedricas sobre
termos e abordagens de gestdo relacionados, que proporcionaram as ideias de como um

sistema pode ser projetado, como conseguir alta utilidade e como testar um sistema.

Apesar de conseguirem agregar varias informagdes importantes e titeis, alguns dos
resultados encontrados nao adicionaram qualquer valor por causa do seu conteudo
semelhante, como por exemplo fontes ja incluidas, ou devido a muitos dos resultados ndo
clarificarem o assunto em questdo. Em relagdo aos conteudos em falta foram incluidas
por meio de algumas fontes de pagina da Web, de modo a complementar a informacgao

restante.

A analise de dados suscitou a revelagdo do que era uma diretriz e qual a sua
aplicagdo dentro do VCG. Seguidamente, houve uma recolha do mesmo género de
informagdo com suporte de muitas fontes literarias com a finalidade de perceber se havia
concordancia entre as informagoes, e referéncias relativamente a defini¢des e finalidades
das diretrizes. Os dados levantados no VCG deixaram determinado que existiam outros
termos que foram misturados as vezes com as diretrizes, como por exemplo os requisitos

e KPI.

69



Os dados primarios e secundarios foram analisados e combinados, constituindo
assim uma definicdo de diretriz, também permitiram através dos critérios encontrados,
melhorar a qualidade dessas diretrizes. Estas etapas foram necessarias para compreender

a diretriz e alcangar o tipo de informacao que o sistema iria utilizar para gerir as mesmas.

As informagdes recolhidas a partir da literatura, como revistas e outras pesquisas,
poderiam auxiliar a entrada no sistema. Alguns testes foram feitos no SharePoint para
chegar e testar as funcionalidades. As longas listas de funcionalidades de alto nivel foram
reduzidas com a ajuda dos testes no SharePoint, o que permitiu dar a conhecer no tempo
disponivel o que era possivel. As entrevistas foram usadas para verificar e priorizar esta

lista.

Resultados

Nesta fase do estudo, os resultados, iro definir-se varios conteudos. Em primeiro
lugar, ird abordar as "mas diretrizes" que visam explicar as diferencas entre as boas e as
mas diretrizes. Em seguida, sucede um levantamento sobre as diretrizes e o seu lugar em
VCQG. Posteriormente, ha uma sec¢do designada por “definindo uma diretriz”, que refere
o trabalho desempenhado para obter uma defini¢cdo objetiva de diretriz. O autor ainda
expde também uma subdivisdo, "aplicacdes de estudo de caso", que enquadra algumas
tentativas de administrar a definicdo e os critérios para as diretrizes ¢ os requisitos
existentes. Finalmente, "MEGMAS design" ird expor como as funcionalidades do
sistema de alto nivel foram elegidas para chegar a um sistema apropriado para a gestao

de diretrizes.

Em conformidade com muitas das entrevistas no VCG um dos aspetos principais
de uma diretriz € que esta deve agregar valor ou ser util. Uma diretriz quando ndo € 1til
provoca disturbios no trabalho dos engenheiros, que ndo s6 ndo fornece informacgdes
adequadas aos problemas, como também ocupara espaco num agrupamento de diretrizes.
Se apenas se encontrar um numero muito reduzido de diretrizes ndo uteis ndo causa
grandes problemas, no entanto se for um conjunto grande de mas diretrizes torna-se uma
adversidade dado que os engenheiros precisam de considerar todas as diretrizes
relevantes para projetar solugdes de produgdo. No VCG, as diretrizes vistas tinham um
vasto espetro em termos de clareza e qualidade, uma razdo para tal pode relacionar-se

com o facto verificar-se diferentes opinides sobre as diretrizes e o seu proposito.
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Este estudo descreve duas explicagdes do porqué de uma diretriz ndo ter valor:
um papel ndo claro para as diretrizes e explicacdes relacionadas ao autor ser um
especialista escrevendo apenas com outros especialistas em mente. A diretriz quando €
escrita tem a necessidade de ter um objetivo e proposito claro, ¢ também fundamental
saber para quem se dirige a diretriz, como vao usa-la e os niveis de conhecimento dessas
pessoas. Pode ocorrer um risco de problemas se uma diretriz € escrita para um proposito
e ¢ utilizado num contexto diferente. Para escrever uma diretriz temos de considerar um
nivel de abstragdo elevado, por exemplo nivel da area, algumas diretrizes podem fazer
sentido em niveis de abstrag@o diferentes, mas algumas ndo. Para fazer uma avaliacdo
justa do trabalho do autor temos de ter em conta uma avaliacdo de um niimero variado

de casos e ndo s6 de apenas um trabalho irregular.

Com base numa analise de uma amostra de diretrizes, notou-se a vontade de saber
se as diretrizes assumidas necessitavam de melhorias ¢ de como executar isso. Esta
melhoria pode ser combinada com outras fontes e ideias, similarmente ¢ preciso ter em
vista os futuros utilizadores das diretrizes e do MEGMAS, principalmente para saber que

tipo de informacao deve ser mantida.

Com objetivo de clarificar o papel e o proposito das diretrizes foi feita uma
pesquisa sobre as mesmas no VCG, foram recolhidas variadas opinides dos trés principais
departamentos da fabrica (4-Shop, B-Shop e C-Shop) uma vez que tém pontos de vista
um pouco diferentes. Para esta pesquisa foram convidadas 28 pessoas, das quais 9 ndo
responderam a pesquisa sendo 8 dessas 9 pessoas de fora dos 3 departamentos. Contudo
a taxa de resposta foi elevada, pois o principal alvo eram pessoas que pertenciam as lojas
uma vez que sao os utilizadores pretendidos para os MEGMAS. A principal razao de
incluir pessoas de fora dos departamentos foi para conseguir mais pontos de vista e
compreender as possibilidades de orientagdo. A pesquisa perguntou sobre as
propriedades das diretrizes onde os entrevistados foram convidados a escolher uma ou
mais entre as propriedades apresentadas, ap6s a analise das respostas dadas, verificou-se
que a propriedade mais vezes escolhida foi “as diretrizes fornecem suporte ao
conhecimento seguindo praticas recomendadas ou evitando situagdes problematicas

(avisos)”.

A definicdo clara de diretriz, ¢ um dos aspetos mais importantes como pré-
requisito do MEGMAS. Esta definicdo foi criada com o apoio do VCG, principalmente

do departamento ME, em conjunto com a literatura nomeada. A literatura levou a uma
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extracdo do que poderia ser uma diretriz, deixando em hipdtese até aquilo que nao faria
sentido em uma defini¢do, isto para tentar diminuir qualquer tendéncia para a opinido

atual e tentar atingir o que uma diretriz poderia ser.

Os documentos do VCG que pertenciam ao BMS foram analisados para auxiliar
a definicao de diretriz, dentro deste sistema existe uma categoria ou tipo de documento
designado por “diretriz” o que simplificou a pesquisa. Isto conseguiu mostrar todos os
tipos de diretrizes existentes nas diferentes areas e departamentos do VCG, dentro das
diretrizes encontradas, as que se relacionam com a fabricagdo foram as que serviram
como fonte principal, contudo as diretrizes das restantes areas foram verificadas para
obter uma ideia de como estas sao usadas no VCG e também para ajudar na defini¢do das

mesmas.

Na pesquisa produziram-se questdes sobre as fungdes e usos das diretrizes, onde
os participantes foram convidados a julgar diretrizes especificas, isto foi feito para
entender quais eram os problemas das diretrizes e o que poderia ser feito para melhora-
las. Os possiveis melhoramentos foram entdo transformados em critérios que, se
cumpridos, melhorariam as diretrizes e, a0 mesmo tempo, evitariam cometer 0s mesmos

€ITO0S.

A defini¢do de uma diretriz precisa ter algum nivel de rigor para garantir que as
diretrizes contenham informagdes claras e utilizaveis. Torna-se muito dificil escrever
uma boa diretriz quando ndo sabe o que ¢ suposto estar nela e 0 mesmo ocorre num
sistema de gestdo de diretrizes, quando se constrdi um sistema devemos saber para que

servird e que informacdo deve conter.

Samuelsson (2015) em colaboragdo com Henrique Shurrab (2015) chegou a
seguinte defini¢do: "as diretrizes sdo instru¢des opcionais derivadas de principios, regras
de manuseio, praticas recomendadas e licdes aprendidas para ajudar a formar uma
decisdo de opinido e apoio, a respeito de um curso de agdo e de riscos potenciais

associados. "

Para projetar um sistema, como MEGMAS, ¢ preciso ter em consideragdo para
obter um sistema consistente. Para conseguirmos isto, ¢ necessario considerar os
utilizadores como centro deste processo ¢ ¢ por isso que o ponto de partida foram

entrevistas sobre a funcionalidade do sistema, acompanhada de algumas fungdes de alto
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nivel sugeridas. Estas fung¢des foram avaliadas pelos participantes, que tiveram a

oportunidade de fazer perguntas se algo ndo estivesse claro.

Ao comegar a criar o design de um sistema, € necessario comegar com a
funcionalidade de alto nivel. A escolha do que deve ser incluido neste sistema foi baseada
na pesquisa, entrevistas e outras conversas com possiveis futuros utilizadores dentro da
ME. As questdes principais consideradas para a iniciacdo do projeto MEGMAS foram a
usabilidade e utilidade, foi necessario classificar a longa lista de funcionalidades em
termos do que poderia ser vidavel implementar, essas funcionalidades tinham de ser

priorizadas para que as fun¢des mais importantes recebessem mais tempo e esforgo.

Como base para o sistema MEGMAS foi utilizado o SharePoint devido a razdes
financeiras e uma restri¢do de tempo. As fungdes aqui incorporadas podem reduzir de
forma significativa o tempo necessdrio para criar este sistema, mas esse tempo
economizado tem um preco, uma usabilidade reduzida. Se as fungdes precisarem ser
recriadas do zero ou se precisarem de ser feitas grandes mudangas para melhorar a
usabilidade, havera uma necessidade de muito tempo e também sera necessario acesso a

ferramentas mais avancadas.

Conclusao

Em suma, podemos reter deste trabalho os principais resultados, entre estes os
resultados teodricos e praticos. Nestes primeiros chegamos a conclusdo de uma defini¢do
de diretriz que quando comparada a outras defini¢cdes atuais da mesma, produz um papel
e um uso mais percetivel das diretrizes. Em relacao aos resultados praticos, temos varios
efeitos, nomeadamente: como as diretrizes sdo usadas no VCG; as fronteiras entre
diretrizes, requisitos, KPIs ¢ padrdes; definicdo de uma diretriz, adequada para uso no
VCG; critérios para ajudar a escrever boas diretrizes; como escrever boas orientagoes;
funcionalidade de alto nivel para um sistema que ¢ adequado para gerir as diretrizes; e

analise da usabilidade.

Uma das conclusdes € que existem tantas defini¢des que no final significa que ndo
hda um consenso. A definicdo apresentada nesta dissertacdo de mestrado que foi
desenvolvida em colaboragao com Hafez Shurrab (Shurrab, 2015), esta satisfaz todas as

partes envolvidas no ME no VCG.
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Outro resultado importante foi encontrar uma maneira de reduzir o tempo de
comercializacdo de projetos de desenvolvimento dos carros, suprimindo as incertezas dos
engenheiros sobre onde e como encontrar as diretrizes necessarias utilizando o
MEGMAS, que permite tratar os requisitos de forma muito mais estruturada, tornando os
sistemas bem conhecidos em todo o VCG. O aspeto central deste sistema ¢ a usabilidade,
deste modo ¢ necessario fazer um sistema que fornega aos utilizadores o que eles querem
e precisam, sendo este o principal problema. Ha algumas opinides e desejos para um
sistema ou estrutura, do qual pode ser usado para analisar os requisitos de modo a garantir

que eles preencham as propriedades fundamentais.

Mais uma das conclusdes a reter seria a utilidade da inclusdo de niveis de
abstracdo para aspetos de produto e processo para desenvolvimento de produgdo. Se
houver a possibilidade de que esses niveis de abstracdo sejam os mesmos para todas as
lojas e haja uma maneira de chegar a um acordo entre todas as lojas e todos os

departamentos da ME, seria ainda mais util.
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Resumo

A autora da tese, Julia Komarova (2016), apresenta as possiveis melhorias que podem ser
efetuadas nas operagdes do armazenamento da empresa “CKBM”, visto que esta

apresenta graves problemas relacionados com a gestdo do armazém.

O método de pesquisa utilizado ao longo deste processo é qualitativo, pois os dados foram

recolhidos, analisados e trabalhados com novas ideias, dando origem a um resultado.

As observacdes apresentadas na tese sdo fruto de um estagio realizado pela autora na
empresa, onde foi fornecida & mesma alguns dados basicos, tabelas contabilisticas e
relatorios. Foi ainda tomado em conta o conhecimento e a experiéncia dos trabalhadores
da empresa, complementando com informagdo encontrada em livros, artigos e
publicagdes na internet. A autora inclui também o seu conhecimento, experiéncia e ideias.
Ao longo deste processo a autora pretende criar solucdes para o problema da gestdo do

armazém, tornando-o mais eficiente, de forma a responder as necessidades da empresa.

Palavras-chave: Melhoria do armazém; plano; sistema de rotulagem; indicadores chaves

de desempenho.
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1. Introduciao

Na origem do problema de organizacdo do armazém estd a ma utilizagdo do layout

(plano), a inexisténcia de um sistema de rotulagem e de KPI (indicador chaves).

Apesar da “CKBM?” ser uma empresa Unica, sem concorréncia no mercado, esta luta
pela satisfacdo do cliente, pelo aumento do nimero de encomendas e também pelo
aumento do lucro leva a exigéncia de uma boa organizacdo por parte do armazém. A
melhoria destas instala¢des passa pela proposta de mudanga para aumentar a otimizagao
das atividades do armazém. Para alcangar este objetivo primeiramente foi efetuada uma
analise do estado em que se encontrava o departamento e apos este processo, 0 armazém
deveria ter capacidade para uma maior intervencdo, sendo esta de maquinaria ¢

equipamentos.

Tendo em conta o estado do departamento foram estabelecidos objetivos que
passavam pelo planeamento de um novo espago, mudangas na reposicao das prateleiras
nos corredores, formular um planeamento que se adeque a um melhor uso do recurso
chave (forca de trabalho) e por fim, tornar mais eficaz o sistema de rotulagem de

prateleira.

Este artigo da a conhecer a situacdo em que a empresa russa se encontrava nas suas
diversas areas, focando-se na identificacdo dos seus problemas e apresentando uma

proposta de resolugdo, segundo a avaliacdo feita pela autora da tese.
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2. Revisao de literatura

Para um bom desempenho das operagdes no armazém ¢ preciso ter em conta um

conjunto de ferramentas.

A logistica ¢ a primeira a se ter em consideracdo, pois segundo Ed. Cooper (1994)
esta “¢ a gestdo estratégica de movimento, armazenamento e informagdo relativa aos
materiais, pegas e produtos acabados em cadeias de distribui¢do (...) Seu objetivo geral
¢ contribuir para a maxima rentabilidade atual e futura, através do custo efetivo do
cumprimento dos pedidos dos clientes”. Ja de acordo com o Instituto do Reino Unido de
Logistica e Transportes (1998) a “logistica ¢ o posicionamento de recursos no momento
certo, no lugar certo, pelo preco certo, com a qualidade certa.” Deste modo definimos esta
como sendo flexivel e dindmica, tendo em conta a sua relagdo proxima com as cadeias de

distribuicdo, gestdo de materiais e distribuicao.

A cadeia de distribuigdo € outra ferramenta importante, segundo Hugos (2003) esta
“(...) é constituida por trés ou mais partes envolvidas nos movimentos a montante ¢ a
jusante de produtos, materiais ou informacdes das fontes de matérias-primas para o cliente
final”. Ja de acordo com Wailgum (2007) “A cadeia de distribuicdo ¢ tdo forte quanto o
seu elo mais fraco. E por saber como fazer parte de uma forte cadeia de distribuicdo,
sendo forte em sim, a empresa pode aumentar a sua vantagem competitiva e desenvolver-
se como lider do mercado”. Assim sendo, esta deve ser reforcada pela otimizacdo dos

S€us recursos.

Outra ferramenta ¢ a Leon production, que segundo Lonnie Wilson (2011, 10) “(...)
0s processos sao normalmente caraterizados por um fluxo de previsibilidade, que
reduzem significativamente as incertezas e caos de plantas de fabrico tipicos. As pessoas
trabalham com uma maior confianga, com maior facilidade e com maior paz do que uma
instalagdo tipica de fabricagdo cadtica”. Ja S. Emmett (2005) diz que “No processo de
fabricacdo, se um item com defeito é produzido, ele simplesmente acaba como
desperdicio e ¢ colocado na sucata que depois ¢ deitada fora. Para gerar sucata e
encomendar coisas que permanecerdo no armazém até que sejam descartadas. Isto

também ocupa muito espaco no armazém que ndo pode ser utilizado para outras tarefas.”

Logo, a Lean Production ¢é tida como a ferramenta de poupanga que deve ser

implementada para que haja uma menor utilizacdo de material, um menor uso de
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investimento, uma menor utiliza¢cdo de inventario, consumindo um menor espaco ¢

requerendo, assim, de menos trabalhadores.

O armazém, em si, ¢ o elemento fundamental desta operagdo, logo, tem de ter em
conta certos aspetos como refere (Langevin & Riopel, 2005). “As especificacdes do
sistema de armazém providencia a presenca de reservas, consideradas como um fator
essencial para assegurar um certo nivel de servigo ao cliente. Por sua vez, os
consumidores acreditam que provoca a formacdo de reservas para garantir a continuidade
do processo de producdo, a procura de um fluxo suave e proporcionar um embarque
rapido diante da procura inesperada de diversos produtos. A logistica tende a minimizacao
do inventario, portanto o armazém providencia a elevagdo de mecanismos e dispositivos
especiais para o armazenamento de materiais, de maneira a cumprir os pedidos de rede
de logistica.” (Richards, 2011) complementa esta ideia dizendo que “Nos tltimos anos,
o principal foco do desenvolvimento do armazenamento foi o aumento da flexibilidade e
a eficiéncia do uso da informacdo tecnoldgica que € necessaria para atender a crescente
procura dos clientes para o tipo e as condi¢cdes de fornecimento. Melhorando as
tecnologias de informagdo, automatizando os processos de armazenamento para o
aumento da flexibilidade, possibilitando os operadores do armazém de terem uma
capacidade de resposta rapida as mudancas e ao acesso aos resultados das atividades em
varios cenarios.” Este acrescenta também que “A forma dos acessérios distingue os
armazéns para tais fins: uso individual, um pertencente a empresa, a cooperativa construiu
varias empresas que utilizam o mesmo armazém, armazém alugado, a companhia tem o
seu proprio armazém, instalagdes municipais ou do Estado.” Em relagc@o a organizacao
do armazenamento (David E. Mulcahy 1993.) diz-nos que “Na maioria dos casos, o
projeto de processos de manufatura “magra” fornece as solugdes 6timas com o acumular
de matérias-primas, produtos semiacabados numa parte especifica da cadeia de
suprimentos, por um periodo de tempo. Os armazéns sdo organizados no sistema de
logistica. O fabricante precisa dos armazéns de matérias primas e materiais de partida
necessarios, que sdo fornecidos para um processo de produgdo continuo. O
armazenamento com produtos acabados permite manter o stock, garantindo a
continuidade da distribui¢do. Uma boa organizacdo do sistema de logistica ndo pode
existir sem armazéns. A harmonia na logistica é conseguida pela boa combinagdo de
armazenamento e os métodos corretos de transporte dos bens desde a primeira fonte de

matérias primas até ao consumidor final.” Nas opera¢des do armazém, (Neuman and
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Morgenstern (1944)) mostram quais s@o as funcdes basicas: “Armazenamento dos bens;
movimento dos bens; gestdo de informacdo; protecdo dos bens; rolamento de risco;
financiamento; processamento; classificacdo e marcacdo.” Assim, podemos afirmar que
0 Armazém ¢ o elemento fundamental para um bom desempenho da atividade da empresa

devido as responsabilidades que a ele estdo associadas.

Outra ferramenta fundamental ¢ o plano. Segundo (Richards 2011) “O objetivo do
plano do armazém ¢ otimizar as fungdes de armazenamento e alcangar a maxima
eficiéncia e utilizacdo do espaco.” Assim, percebemos que o plano constitui um elemento
chave para um bom desempenho devido a sua dire¢do para a organizacdo do

departamento.

Os codigos de barras fazem parte do leque de ferramentas de um armazém. Segundo
(Jon Schreibfeder, 2010) “A tecnologia dos codigos de barras eliminam o material de
dificil acesso ou flutuante num armazém. O material flutuante ocorre apenas em armazéns
que usem documentos em papel. Com os codigos de barras, ¢ facil identificar onde e em
que quantidade estao localizados os produtos, quando for necessario.” A utiliza¢ao dos
codigos de barras para o controlo de inventario ¢ fundamentado por (Cooper, ed, 1994).
“Como quase todos os produtos apresentam algum tipo de codigo de barras, a empresa
pode usar a tecnologia para manter um controlo preciso sobre o inventario. O armazém
pode fazer um scanner dos codigos de barras dos produtos conforme a sua entrada e saida
da instalacdo para manter um registo de cada produto no armazém. Mais tarde, quando
for necessario uma peca em particular do inventario, os funcionarios podem localiza-la
com um programa de computador, no momento.” Para tudo isto ha um custo e (Jon
Schreibfeder, 2010) completa a informacdo dizendo que “Hoje em dia, os codigos de
barras estdo disponiveis para todos, o equipamento ¢ acessivel e a formacao necessaria ¢
minima. Normalmente, os custos dos codigos de barras sdo muito baixos. Denotamos que
os codigos de barras fazem parte da evolugdo tecnoldgica associada ao comércio,

tornando-se assim num elemento fundamental na organizag¢do do departamento.

Os indicadores chave de desempenho, sdo a ferramenta utilizada para avaliar a forca
de trabalho dos funcionarios da empresa. (Tracey Smith, 2012) aborda a tematica dizendo
que “Para ser capaz de estimar as necessidades de Recursos Humanos, acompanhar e ser
flexivel, os indicadores de desempenho sdo utilizados. O planeamento baseia-se na
evolucao do estado atual, na comparacdo com os dados histdoricos € no caminho para

futuras melhorias, ou seja, o indicador chave de desempenho ¢é necessario.” (Harold R.
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Kerzner, 2013) diz que “Os indicadores chave representam um conjunto de medidas com
foco nos aspetos do desempenho organizacional que sdo os mais criticos para a situagao
atual e o sucesso futuro da organizacdo. Os indicadores chave sdo apresentados,
normalmente, como uma propor¢ao entre o real e o objetivo e sdo projetados para permitir
que um utilizador empresarial saiba imediatamente se ele esta dentro ou fora do plano,
sem que o utilizador final tenha-se concentrado, conscientemente, nas métricas que foram

representadas.”
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3. Metodologia

Nesta tese foi utilizado o método de pesquisa qualitativo. Este baseia-se na recolha de
dados que foi efetuada através de material fornecido pela “CKBM?”, tais como:
informacao basica, tabelas contabilisticas e alguns relatorios, a autora recorreu também a
observagdes, ao conhecimento e experi€éncia de trabalhos dos funcionarios do
departamento, complementando tudo isto com a teoria encontrada em livros, publica¢des
na internet e artigos. Inclui ainda a sua experiéncia e ideias, baseando o trabalho em

informacao credivel, que foi trabalhada, dando resultados em tabelas e analises.

Durante este estudo foi observado problemas resultantes do fornecimento de matéria-
prima e a utilizacdo de sucata, devido a um elevado consumo de material e trabalho. O

desperdicio gerado afeta as operagdes e resultam num aumento dos custos.

A excessiva producgdo pode também ser considerada um problema, pelo que todos os
residuos devem ser reduzidos ou at¢ mesmo eliminados, de forma a que a empresa
trabalhe para criar valor para responder a ordem do cliente particular, sem exceder as

expetativas e quantidades.

O armazém ¢ outro fator preocupante, na medida em que o espago reservado para as
passagens de operacdo é minimo e ndo providéncia as melhores condigdes para

movimentagdo de bens e equipamentos.

O principal problema do plano atual ¢ a auséncia de uma estrutura de armazém,
porque este serve para as necessidades da empresa, mas ndao da suporte a operacdes
eficientes e faz com que a movimentagdo de material se torne inconveniente. Nao ha
divisdo apropriada do espago, os produtos bloqueiam as passagens, tornando 6bvia a

forma ineficiente como ¢ utilizada a area do armazém.

Foram notados na empresa alguns problemas de equipamento que limitam a
performance apropriada, tais como a presenca de maquinas que ndo sao utilizadas, mas

sofriam reparagoes.

O sistema de rotulagem apresentou também os seus problemas devido a falta de
ferramentas proprias para a identificagdo dos produtos, tornando esta operagdo confusa e
inaceitavel, pois a necessidade de codigos de barras proprios e planeados, num armazém

de grandes fluxos de mercadorias e materiais € uma regra inquestionavel.
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Devido ao armazém ndo ser propriedade da empresa, os trabalhadores ndo tém
atencdo nem controlo das suas atividades, ndo ha indicadores chave para fazer evoluir a
sua performance e fazer as alteracdes necessarias. Nesta area a forca de trabalho ndo ¢
suficientemente planeada em termos de carga de trabalho e de responsabilidades, fazendo
com que alguns empregados ndo tenham a certeza das tarefas que desempenham,
tornando-se uma desvantagem. Devido a ndo estarem dispostos a alcangar um melhor

desempenho e a falta de interesse, ha uma falta de envolvimento adjacente.

Tudo isto torna assim a lista de problemas deste departamento, extensa e complexa.
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4. Analise de resultados

Este estudo realizado por Julia Komarova (2016) consistiu na recolha de informacgao
através de varias fontes, com o objetivo de identificar as falhas no departamento de

armazenamento.

Para uma correta andlise do estudo deste problema foi fornecido pela empresa dados
reais e fidedignos que permitiram a exploragdo do problema, juntamente com outros
dados recolhidos junto dos trabalhadores do departamento ¢ ainda recorrendo a

informagdo encontrada em artigos e publicagdes cientificas.

As mudangas incluiram uma melhoria do plano que fez com que o espago se torne
mais simples para se movimentar, levando assim a uma melhor for¢a de trabalho e
baseando-se nas necessidades de armazenamento. Uma melhoria do equipamento,
trazendo maior efici€ncia aos trabalhadores, maior confianga e seguranga, funcionando
nas areas necessarias ¢ sendo flexivel para agir em caso de aparecimento de novas
questdes. A melhoria do sistema de rotulagem ndo € apenas uma vantagem para as
empresas que estdo posicionadas no processo para os produtos acabados para o
consumidor, pois estes ficam também com um produto cheio de informagdo sobre o
mesmo. Atendendo a uma maior logica e estrutura nos codigos ha uma redu¢do no numero
de erros, tornando o processo mais rapido e eficiente, resultando numa melhoria do
controlo do inventario e na eficiéncia do armazém. Nestas mudancas foi incluido também
uma melhoria no planeamento da for¢a de trabalho, que resultou numa evolugdo do
desempenho dos trabalhadores ¢ uma atualizagdo com as suas condi¢des de trabalho e

resultados.

Estes resultados advertem de um trabalho efetuado pela autora da tesa, aquando do
seu estagio na empresa, contando com o apoio da mesma. No momento do término do
seu estagio, a autora verificou melhorias devido a implementacdo das solucdes
encontradas para a resolu¢do do problema. Apesar destas ndo estarem resolvidas na sua
totalidade, apresentam uma boa evolucdo, para que num futuro proéximo possamos

verificar a totalidade dos seus resultados.
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5. Conclusoes

Como objetivo do estudo relativo a Melhoria da Situagdo de Armazenamento, foi
proposto encontrar resolugdes para aumentar a otimizago das atividades do armazém da

“CKBM”, Ltd.

Julia Komarova (2016) analisou o estado em que se encontrava o departamento de
armazenamento desta empresa e a partir dai procurou criar solugdes para cada area
envolvida no departamento. Com a estruturacdo do plano realizado por esta, foram
alcancados os objetivos, apesar destes ndo terem sido visiveis na sua totalidade apos o

fim do estudo, pois s@o processos de longo prazo.
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THE RISKS OF FINANCIAL RISK MANAGEMENT

Abstract:

Over the years, the occurrence of Episodes of financial instability combined with numerous
systemic and non-systemic crises show how banks currently operate in a high-risk environment.
The markets in which they operate were becoming increasingly complex, uncertain and risky. In
response to this complexity, derivations were introduced from existing financial instruments that
sought to improve negotiation and risk management. Gaus (2008) seeks to analyze these new
instruments and understand how these practices have created new risks.

The contributions of this work to the public go through the contextualization of the
financial risk, by the way financial institutions use current tools for risk management and how they
can aggravate the financial risk of these companies, highlighting the care that must exist when
using these new instruments.

Aiming to "illuminate" the role that financial risk management had in the emergence of the
2007-2008 financial crisis, Gaus (2008) uses documentary research and content analysis. To
elaborate his research, he based mainly in books and scientific journals.

keywords: risk management, financial management, crisis 2007-2008
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1. Introduction:

Gaus (2008) begins by questioning how the new financial instruments for risk management
can create new risks.

The markets where The Investment banks acted were extremely regulated up to 1980. With
the input into the power of Ronald Reagan, a deregulation process followed, which led to many
investment banks (Goldman Sachs; Merrill Lynch's; JP Morgan) creating CDO's (Collateralized
Debt Obligations) that were sold to private investors. These were classified by risk rating agencies
(Moody's, Standard & Poors and Fitch) as AAA Investments (considered safe), which did not
correspond to reality. This investment sales scheme originated The Subprime Mortgage Crisis In
2007-2008. The fact that these banks ran such risks caused some of them to go bankrupt. With this
work, Gaus (2008) intends to demonstrate how the risks management, followed by the incorrect
evaluation of these, resulted in this crisis.

Regarding the objectives, Gaus (2008) intends to, contextualize and provide the necessary
knowledge Through examples of financial Blow-ups And the risks they illustrate, to present the
logic of risk management at the level of individual institutions, to describe models and processes
for risk management and to highlight the emergence of risks derived from these new models.
Finally, he also wants to alert the possible consequences that occur when the institutions focus
only in the benefits itself and don’t account of the risk to global society.

Gaus (2008) exposed questions concerning the uncertainty of risk models, endogenous
risks and the risks of monetary incentives to employees of financial institutions that can lead to
internal and external consequences. Therefore, this article is important because it alerts the
institutions of the consequences that bad practices may have for the world economy.

We start this article-summary with the literature review with the objective of providing
concepts necessary for understanding the risk. Subsequently, we refer to the methodology that
Gaus (2008) based his research on, documentary research and case study that is deepened in the
analysis of results. Finally, we present a conclusion in which we summarize the contributions to

the solution of the problem and mention whether the objectives of the dissertation were achieved.

89



THE RISKS OF FINANCIAL RISK MANAGEMENT

2. Literature review:

The Gaus (2008) Dissertation begins by describing some of the blow-ups that occurred in
the near past and, according to Caprio / Klingebiel (2002), between 1970 and 1999, there were 113
systemic crises in the banking system that affected almost a hundred countries. Tschoegl (2008)
and Partnoy (1999) describe some blow-ups namely in investment banks and hedge funds, mainly
caused by the aggressive commercialization of derivatives, the sale of derivatives not suitable for
the profile of each client and excessive credit granting. From this point of view, Gaus (2008) begins
to perceive that the behaviors that these institutions have increased the risks they bear (credit risk,
behavioral risk, liquidity risk, etc ...).

Then, in order to realize the risk that these institutions face, it is necessary to realize what
the risk is. Based on Lo (1999) only through models and the context where a set of preferences is
found that risk can be identified, quantified and valued (in monetary units). Then Gaus (2008)
presents a more sociological approach to risk and tells us that this discipline can help in the sense
of whether the risk is recoverable and how the organization can manage that risk. It then makes a
small historical approach to the development of risk measurement tools and the definition of these
underlying ones. According to Knight (2006), risk can be defined as something that is likely to be
knowable and manageable, while uncertainty presupposes something that is not known. In
summary, Gaus (2008) concludes that risk should not be interpreted as objective, directly
recoverable from the environment, but rather as accessible only through models that focus on
interpretations of the environment.

Consequently, Gaus (2008) begins by saying that active management of risk at the
individual level (at the level of a single company) can be carried out from several perspectives
(shareholders, debtors, clients, managers, and regulators). As far as the shareholder's perspective
is concerned, according to Schrock and Steiner (2005), management is carried out with the aim of
creating more value for the company and for itself, thus preferring risk management to be more
volatile, and consequently, that the value of the company becomes more sensitive, as these profit
on the positive difference. Contrary to the previous perspective, and according to Brealey et al.
(20006), a debtor prefers a reduction in the volatility of risk management, thus increasing stability.
Mason (1995) tells us about the client's perspective, which, contrary to the perspective previously
presented, prefers that there is at all no exposure to risk on the part of financial institutions.

According to Mason (2005), Rebonato (2007) and Grinblatt / Titman (2002), the manager's
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perspective presents a risk management that leads to an immunization of the company against
external factors. In this way, they can channel their efforts to other factors (internal) that more
easily controllable. Finally, Fight (2004) points out that the risk is, from the perspective of a
regulator, aims to regulate and control the amount of risk that banks mainly support, because the
market can fail (through negative externalities, asymmetric information, and moral hazard). A
regulator can manage the risk according to a set of measures previously authorized by a state body
(laws) that, as a result, can avoid or minimize the negative effects of market failures at the
macroeconomic level.

Consequently, Gaus (2008) classifies the risk and demonstrates how it can be measured.
First, and based on Jorion (2007), to know the risks that a financial institution supports, there must
be: 1) Risk classification; 2) Choice of an appropriate model/method and 3) Use of this method to
measure these risks. After this process, the institution can begin to think about strategies/policies
to combat the risks identified previously.

In relation to the first step, Crouhy et al. (2001) point out that the risk can be divided into
Market risk, credit risk, operational risk and Liquidity Risk. Market risk can be defined as the risk
of losing (or gaining) from unexpected changes in market prices or market rates (eg exchange
rates) (Dowd, 2002). It can also be subdivided into Equity risk, Interest rate risk, Currency risk
and Commodity risk. Second, credit risk can be defined as the risk that a change in credit quality
by the counterparty may affect the value of the bank's market position (Crouhy et al, 2001). This
type of risk can still be subdivided. Bank for International Settlements (2006), speaks of
operational risk and defines it as the risk of loss resulting from failures of internal processes,
people, and systems, as well as external events. It can also result from failed or imperfect risk
management. Therefore, this can be combated through contingency plans, effective systems
control and the separation of different functions (Jorion, 2007). Finally, Gaus (2008) still considers
some other risks, including Reputational risk and Strategic risk. The former can be defined as the
exposure to risk arising from the deterioration of the reputation of the financial institution, the
second refers to the potential risk of losses arising from choices made by top managers.

To develop the above two points, Jorion (2007) suggests that a method is chosen because
it is believed that this can provide a better knowledge about the risk to be evaluated and different
methods highlight different aspects of reality. However, none of them provide a complete picture

of this same reality. Then Crouhy et al (2001) gives a brief analysis of the evolution of risk
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management and comments that there is a growing sophistication of the instruments used in this
area. It begins with the use of instruments focused on "Imaginary Value," and then on the use of
"Factor Sensitivity Measures", among which duration (which is a measure of the price sensitivity
of a fixed income investment to a change in rate mainly in the securities analysis) and "Greeks"
(they refer to the most varied sensitive factors that alter the prices of derivatives).
From this moment on, we begin to use different VAR methodologies. This method was originally
developed by J.P Morgan with the objective of measuring market risk, but it has proved much
more comprehensive and now covers the measurement of other risks (credit risk and operational
risk) (Jorion, 2007). It has become widely used since a single statistical summary of possible losses
of a financial institution's portfolio under "normal" market conditions is obtained (Linsmeier /
Pearson, 1996). This can be defined as a statistical measure of the negative side of the risk, based
on the company's current position or for a given desired position.

With the evolution of this instrument, derivations of same arise. Gaus (2008) subdivided it
into three categories: parametric, non-parametric and the Monte Carlo VAR. As for non-
parametric, it does not make assumptions in the form of parameters of a certain normalized
distribution (normal, T-student, etc ...), in which case we use simulation based on historical data
(Dowd, 2002). In the second case, there is the use of the aforementioned distributions, which are
chosen based on their similarity to the observed data (Allen et al, 2004). Finally, Jorion (2007)
reports that the Monte Carlo VAR is a mixture of the two described above, and is considered the
most complete of the three, being able to measure credit risk.

More recently, other methods of analysis have been developed, including Stress Testing
and Senate Analysis, which provide information on financial institution risk exposure in the event
of extraordinary or new events (Dowd, 2002).

Regarding the consequences of the use of these new tools in risk management, Derman
(2003) begins by saying that if financial institutions simply focus on risk management to function
properly, it may lead to another risk: Model Risk, then, as has been said previously, the models
are incomplete interpretations of reality. It also mentions the types of model risks, among which,
the inapplicability of models, the use of incorrect models, the use of correct models whose solution
presented is not the right one (in the course of forgotten technical errors that give incorrect results
) and choosing a correct model, but that its use is incorrect (in the course of limited human

predictability and great imagination of the same).
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Shefrin (2006) talks about how these new approaches to risk management promote the
emergence of other risks such as Behavioral risk, which is often poorly evaluated because of the
prejudice in organizations, as well as because the human being is imperfect and heuristic in terms
of processing and disseminating information. The underlying biases are optimism and unbridled
confidence, an illusion of control and, finally, the anchorage that, according to Tversky and
Kahneman (1982), occurs when people are led to make a quantitative analysis, based on a
suggestion previously given.

Finally, March and Shapira (1987) mention Reputational Risk. This may occur when the
institution discloses its supposedly advanced risk management capability, which then, in the course
of an "abnormal" event, proves to be ineffective and may jeopardize the credibility of the

institution.
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3. Methodology:

With the realization of a dissertation comes the question of which methods are most
appropriate for the collection and the processing of the data. In response to this issue there are
several ways to collect data and to process them.

A scientific work aims to bring to the discussion objective data, that is measurable,
regularities and observable tendencies of comprehensive, dynamic and complex subjects. To
improve the understanding of these complex realities, there is the qualitative perspective of
research and the quantitative approach (Craveiro,2007).

Firstly, the qualitative approach refers to a set of research strategies and methods that
present similar characteristics to each other and is obtained through a constructivist paradigm and
commands that subjectivity and perception of the investigator about the subjects under the
respondent. In this approach we have the words, the point of view of the participants, the close
researcher, the understanding of the context, etc (Craveiro,2007).

On the other hand, the quantitative approach is related to quantitative data. This method is
most effective when utilized in situations where there are many respondents. In this approach we
have the numbers, the statistics, the generalization, the exact and reliable data, the distant
researcher, etc.

Although the two perspectives have a differentiated and seemingly incompatible nature,

there are authors (Serrano, 2004; Lincoln, Y. and Guba, E. In Denzin, N.,
Lincoln, Y. et al., 2006) that suggest that a mixed approach is useful and becomes appropriate to
understand, explain and deepen the reality in study. According to these authors with the
complementarity between the two approaches one can avoid reductionist attitudes, ideological
postures and dichotomies between perspectives. However, these authors safeguard that it may be
necessary to choose one of the approaches, but that does not mean rupture with the other.

In Gaus (2008) A qualitative approach is used (there is a concern with the understanding
of the phenomenon and its causes) with the use of a case study (crisis 2007/2008), but to better
understand the risk phenomenon of financial risk management it needs complementarity between
the two approaches.

The case study has been increasingly used as a reality analysis procedure (Serrano,2004;
Yin, 2005). These studies offer a better understanding of reality. The 2007-2008 crisis has enabled
many aspects of the risks to be analyzed with intensity and depth. It should be noted that this
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method implies a profound knowledge of the reality investigated and has as an object a particular
unit. According to Yin (2005), case studies can be exploratory, descriptive, explanatory and
evaluative. A study is exploratory when it is known very little of the reality in study and the data
is addressed to the clarification and delimitation of the problems or phenomena of reality;
descriptive when the focus is the description of the phenomenon in its natural context; explanatory
when data deals with determining cause and effect relationships in real situations; and finally, it is
evaluated when it produces dense description, clarifying the meaning and producing judgments.

Thus, Gaus (2008) uses an explanatory case study because the case study is used to
illustrate how uncertainty, models, endogenous variables, and incentives have an impact on
financial risk management. The greatest advantage of using the case study is the reliability of the
data. The choice of the case study requires a strategic selection and, in this case, Gaus (2008) chose
to use an event that was the reality of that time, which affected the world economy and therefore,
all people knew. Based on Stake (2005), Gaus (2008) used an instrumental case study, given that
he used the study to deepen and better understand a theme that is the subject in study (in this case,
the risks of poor management of the risks themselves).

Some criticisms may be made to the use of case studies, (Yin, 2005; Serrano 2004)
Consider that this approach can be imprecise, inaccurate, unreliable in conclusions and
generalizations. Therefore, there are issues related to external and internal validation, and
reliability, which should be reflected. It should be noted that in the whole process there should be
impartiality, so that the results are honest and reliable.

Firstly, for Stake (2005) It does not make sense to generalize because when it comes to an
investigation of a real case, there are aspects that are unique and therefore unrepeatable. Thus,
Gaus (2008) using a case study reduced this variable.

Then, Fidelity relates to the possibility of other researchers with the same instruments being
able to obtain identical results. To increase the reliability of the study, Gaus (2008) used several
authors to prove what he was defending and sometimes used results from research carried out to
substantiate his ideas.

Finally, the internal validity refers to the accuracy of the conclusions, in so far as they must
accurately translate the investigated reality. Thus, Yin (2005) argues that it is important to reduce

the subjectivity of the researcher. Stake (2005) suggests that the case study gains greater credibility
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when the researcher resorts to other processes, such as interviews, questionnaires, in order to
capture information.

The truth is that in Gaus (2008) the analysis of the case study is mostly explanatory and
substantiated with authors, however, it would be more interesting if there were greater
complementarity between the ideas and the figures, with the help of interviews and surveys (for
example, questioning people about their incentives, resorting to studies conducted on the behavior
of individuals within organizations, showing statistics, among others).

In relation to the collection of information, it is necessary to take into consideration the
object under study and the strategy of the investigation. Gaus (2008) used a documentary research
(books, scientific journals, ...) instead of a non-documentary. The documentary research is based
on the observation and analysis of existing documents that relate to the subject under study.
Through this type of analysis Gaus (2008) was able to formulate work hypothesis and its
subsequent empirical verification. On the other hand, non-documentary research is done through
observation and surveys, for example interviews and questionnaires.

After collecting the information through observation instruments, it is necessary to verify
that the data obtained corresponds to the problems or the posed hypotheses. For example, Gaus
(2008) after the collection of data on the different types of risks, he presents a case study to confirm
the existence of a relationship between the way the management manages the financial risks and
the state of the economy.

Finally, Gaus (2008), through the methods used it demonstrates that there are risks
introduced in the financial market that arise from the attempt, by the financial institutions, to
manage the risks and that it is important for financial institutions to be aware of the consequences.

With the case study, Gaus (2008) he then succeeded in understanding the phenomena.
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4. Analysis of results

To understand how current risk management can lead to new risks, Gaus (2008) makes a
case study about the 2007/2008 crisis that occurred in the United States and that consequently
affected the rest of the world. This crisis exposes the problems related to model, behavioral and
incentive risk.

Between June and July of 2007, the crisis denominated by "The Subprime Mortgage
Crisis", burst with all the force. In the following months, many companies in the financial sector
were negatively affected and in response attempted to reduce their degrees of financial leverage
(corresponds to the ROE financial effect - "Return on Equity" - which is produced by raising the
level of indebtedness; Nunes, 2018), which resulted in tighter credit market control and, in many
others, reduced liquidity.

However, for this crisis to occur, it was necessary for less appropriate behavior to occur
that would undermine the current system. Between 2001 and 2006, there was an exponential
growth in subprime mortgages (mortgages whose risk of loss is higher and where interest rates are
higher), and for this to happen, it was
necessary to create a security system,
securitization food chain. In the old
days, when a buyer asked for credit for
housing, he usually went to a bank,

which made a rigorous analysis of the

MORTGAGE PAYMENTS

financial condition of the potential

borrower, who, after granting the
credit, paid it for decades. With this /llustration I- Securitization Food Chain
new system, the bank that originated this credit sells the same to investment banks, which change
them and transform them into Mortgage-backed securities (MBS) and sell mainly to private
investors. At that time, it was believed that this system increased market efficiency and reduced
liquidity risk.

This supposed security of the system, coupled with the financial products created by it,
caused a growing demand for this type of investment, which caused the investment banks to seek

to "produce" more of these financial products. This led to more and more credits being created
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from a much riskier market segment. The result was a massification of subprime credit, and an
exponential increase in risk, which was literally forgotten.

Regarding model risk, this case helps to understand how risk management models do not
always act as expected and may even have contributed to the severity of this crisis. Gaus (2008)
tells us that there was an investor dependence on the ratings given by the rating companies and a
very important role given to the historical simulation regarding the risk measurement of these new
products, inadequate (M. Lynch, 2007). In the background, the rating companies provided
unrealistic ratings, which investors considered when they opted for an MBS over another possible
investment.

According to Gaus (2008), there are some factors that may be responsible for this poor
classification. First, these rating companies used different models to quote these MBS's that
underestimated the small probabilities of loss. Secondly, these rating companies often incurred a
conflict of interest because, in order to ensure the soundness of MBSs, they were paid large sums
by investment banks to classify these investments as safe. The more MBS's they could justify the
rating, the higher their gains - and the less incentive they would have to evaluate conservatively
(Rosner, 2007). Finally, Gaus (2008) states that this crisis well illustrates the risks we face when
low probability and high impact events occur and also tells us that these types of events are
impossible to predict because of their uncertain, complex and coupling.

Regarding behavioral risk, Gaus (2008) suggests that in the course of this crisis, risk
management and rating companies may have ignored the use of some prejudices. It can be said
that, in some situations, the anchorage in certain outputs that risk management and the rating
companies produced may have determined the aggravation of the crisis, as well as the investment
in essential resources for the conduct of risk management, can be an indicator of exacerbated
confidence and illusion of control present in the two institutions mentioned above.

When Gaus (2008) talks about incentive risk, he says that in the course of the crisis, some
stakeholders tried to manipulate risk management models, especially in rating companies. With
the advent of these new investments, opportunities have been created to produce "arbitrary"
classifications without adding real value.

In conclusion, Gaus (2008) suggests that financial institutions are opaque and difficult to
assess from the perspective of an outsider when it comes to assessing their activities. However,

when one discovers that there is a massification of gambling-based bonuses, incompetence and
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sometimes fraud within one of these financial institutions, the image of the institution concerned
may be impaired, as well as undermine the image of the industry itself, generalizing this idea to
institutions that, often, cannot even be reviewed in the behaviors of the really responsible
institutions.

To worsen the situation, investors often bought credit default swaps (CDS), which basically
worked as insurance that would protect them if they lost their investment. The investor who bought
a CDS paid a four-month premium and if the investment was lost, the insurer would pay back.
Unlike the regulated markets, however, the derivatives market allowed speculators, who bet on the
investments made by others, to buy
CDS, thus profiting from the losses of
investments made by investors. In the
i derivatives market, an investment could

be secured several times and by

different people. If a loss occurs, the

?ﬁ%ﬁgﬁ number of losses is significantly higher,

so the insurer would have to make more

stration 2 - Selline Credi of¢ WVaps .
1llustration 2 - Selling Credit Default Swaps money available to pay to all those who

benefited from the CDS. Many of these insurers, such as AIG, sold these types of products and,
because the market was not regulated, they were not required to set aside money in the event of a
loss. Instead, these companies began to distribute bonuses to their employees, and in the event of
a loss, these insurers would not be able to pay the beneficiaries, which eventually happened.
Following the outbreak of the crisis, AIG was eventually rescued by the US government through
the US Federal Reserve Bank, which lent $ 85 billion over a 2-year period. It was considered one
of the largest rescue operations of a private company in the United States.

This crisis has brought consequences for society and the economy. From the moment the
bubbles exploded to date, the level of corporate debt has been falling, albeit far from ideal, and the
level of indebtedness by the states has been increasing (due to its intervention to effects of the
crisis). In social terms, the most relevant consequence is that of unemployment, which has been
rising steadily, although in recent years there has been a significant decrease. This has as a
consequence the growth of inequalities between social classes, the increase of crime, and the

increase in the number of people below the poverty line, etc ... This crisis has also brought about

99



THE RISKS OF FINANCIAL RISK MANAGEMENT

another consequence that relates to the credibility of these financial institutions. Being at the center
of this economic turmoil, it is natural that many of these institutions, in the eyes of ordinary
citizens, have lost credibility.

Finally, it is necessary to think about how we can prevent these crises. In our opinion, the
answer lies in the regulation and regular monitoring of these markets and, consequently, of this
companies, as it becomes more difficult to fall into the temptation to try to produce profits by using

the money of the ordinary citizen.
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5. Conclusion:

Gaus (2008) intended to demonstrate how several factors influenced management,
notably the incertain environment, these risks associated with the models used, the endogenous
nature, the behavior and incentive risks.

Gaus (2008) offered several contributions for global society. Provides an overview of
financial risk conceptualization, its management by the institutions whit means of current models
of risk management, it mentioned the risks themselves created and aggravated by the methods
adopted to manage the financial risk. Moreover, with the reference example used (mortgage
crisis 2007/08), it can be concluded that there are actually significant risks that are introduced in
the financial markets, which are the result of the response given by the financial institutions to
fight other risks.

With Gaus (2008), it is concluded that the negative effects that are created from risk
management should not be ignored by financial institutions. In Gaus (2008) there are no concrete
measures to circumvent the risks described in the course of the work, however, there is a call for
awareness at the institutional level of the limits of risk management, because awareness will
certainly have a positive impact. It may, for example, avoid overconfidence, excessive optimism,
and even eliminate the illusion of control. Taleb/Pilpel suggests that “The solution is to accept
the risks we know better, more aggressively than the rest. We should use skepticism to give a
classification to the knowledge of the risks".!

Another contribution that Gaus (2008) had, was strengthening that the increased
regulation with the goal of controlling the risk of the financial market will not produce fully
satisfactory results, quoting Bookstaber who defends that "Normal accidents are loaded with
complexity, so adding security checks to try to overcome these accidents can be counter prudent
because it increases complexity."?

It should also be pointed out that the case study presented can lead to the conclusion that
the risks generated (systemic and liquidity) are the most dangerous for society. In normal said
environments, it is expected that the direct model risk stemming from the theoretical limitations
of existing models of risk management and measurement, and incitement risks are the most

significant.

! Taleb/Pilpel (2007), p. 7; Original emphasis.
2 Bookstaber (2007a), p. 154.
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Subsequently, Gaus (2008) identified that management has a useful role to play when the
environment is at risk since, it helps financial institutions avoid accidental shocks during normal
market periods, but, there is a duty to draw attention to the institution needs to be alert so that it
does not increase insecurity, since a crisis materializes, and it affects the global economy.

Gaus (2008) showed numerous areas in which it is urgent maximum attention by the
institutions to ensure that there is good risk management and that there are no consequences with
the scale of the 2007/2008 crisis.

In relation to the objectives, Gaus (2008), through the case study, succeeded to
demonstrate how did the financial institutions contribute to the happening crisis and the danger
that is underlying the wrong treatment of risks and evaluations made for their own benefit.

Gaus (2008) was able to contextualize the reader and provide the essential subject to
understand what had triggered the disorder in the economy, illustrating with the case study of the
mortgage crisis 2007/2008.

Therefore, Gaus (2008) through the analysis of the case study was able to highlight
several factors that increase the risks. For example, the models do not have the expected
performance, the classification agencies are sometimes unreliable, the uncertainty has become
increasingly complex and has worsened. In response, the institutions must pretend and think
about the consequences of their decisions, otherwise the implications will have an ever-greater
reach.

Finally, Gaus (2008) got institutions to be beware for the possible consequences that
occur when they focus only on their benefits and make people think and understand the outcome
of the 2007-2008 crisis.

A constructive critique of the thesis of Gaus (2008) it would have been interesting if Gaus
(2008) had presented possible measures or solutions to circumvent the risks, instead of just

exposing the types of risks and the problems associated with them.
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ABSTRATO

A gestao de projetos ¢ essencial na gestdo das organizagdes, sejam elas com ou
sem fins lucrativos. Nos dias de hoje, muitas organizagdes dependem em grande parte
de projetos de modo a que os seus objetivos estratégicos sejam alcangados. Na equipa
de projeto, o gestor de projeto tem um papel crucial, na medida em que o sucesso desses
projetos, depende em grande parte das suas habilidades, técnicas, conhecimentos e

ferramentas.

Encarando restri¢cdes de recursos, as organizagdes procuram encontrar maneiras
de utilizar os recursos escassos disponiveis de modo a alcangarem a eficiéncia maxima,
coordenando e gerindo esses recursos. As Organizagdes ndo Governamentais (ONGs),
ainda que sejam organizacdes ndo lucrativas desempenham um papel fundamental no
desenvolvimento nacional, quer em paises desenvolvidos como em paises em

desenvolvimento e dependem desses projetos para a concretizacdo das suas atividades.

O principal objetivo deste artigo ¢, referenciar a metodologia genérica utilizada
para qualquer tipo de projetos, sendo eles elaborados por organiza¢des com ou sem fins
lucrativos, examinar o processo de um projeto de vida real de modo a avaliar a sua
eficacia, bem como criar um plano para um novo projeto de uma organizagdo. Com
vista a este objetivo, devem ser utilizados os métodos corretos de gestdo de um projeto
que nos ajudardo a ter uma visdo mais concreta sobre como devem os projetos decorrer

dentro de uma organizagao.

Palavras-chave: projeto, gestdo de projeto, métodos de gestdo de projeto, organizacdes

ndo governamentais, desenvolvimento de negdcios.
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ABSTRACT

Project management is essential in the management of organizations, whether
profit-making or not. Nowadays, many organizations depend largely on projects so that
its strategic goals are achieved. In the project team, the project manager plays a crucial
role, to the extent that the success of these projects depends largely on their skills,

techniques, knowledge and tools.

Facing resource constraints, organizations seek to find ways to use the scarce
resources available in order to achieve maximum efficiency, coordinating and managing
these resources. Non-governmental organizations (NGOs), although they are non-profit
organizations play a key role in national development countries as in developing

countries and depend on these projects for the implementation of its activities.

The main objective of this article is, referencing the general methodology used
for any kind of projects, being developed by organizations with or without profit, to
examine the process of a real-life project in order to evaluate your effectiveness, as well
as create a plan for a new project of an organization. With a view to this goal, the
correct methods should be used for the administration of a project that will help us to

have a more concrete vision on how should the ongoing projects within an organization.

Key-words: project, project management, project management methods, non
governamental organizations, business development.

INTRODUCAO

A gestdo de projeto teve a sua origem desde os tempos imemoraveis, de entre os
mais significantes projetos encontram-se as piramides do Egito e a Muralha da China,
porém ndo foram encontrados registos da sua realizagdo ¢ da gestdo desses projetos. A
gestdo de projeto, como disciplina, foi desenvolvida com base em varios campos de
aplicacdo, nomeadamente a construgdo civil, projetos militares, engenharia mecanica,
entre outros. No entanto, e em conformidade com Project Management Institute (PMI)
e International Project Management Association (IPMA), a sistematizacdo dos
processos desta disciplina foi formada na Revolugdo Industrial no final do século XIX.

Antes de 1950, os projetos eram basicamente controlados a partir da utilizacdo dos
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graficos de Gantt (o “pai” da gestdo de projetos, Henry Gantt), posteriormente comegou
uma nova era moderna desta disciplina, com a criagdo de dois modelos de projeto
matematicos o PERT (Program Evaluation and Review Technique) e CPM (Critical

Path Method) (PMI, 2013 e IPMA, 2006).

Atualmente, com o avango da tecnologia e com a utilizagdo da mesma no
planeamento de projeto fez da gestio de projetos um meio importante de tratar
problemas e oportunidades (Tetteh, 2014). As organizagdes modernas utilizam a gestao
de projeto para o desempenho das suas atividades, no entanto, o sucesso ou o fracasso
das mesmas depende em grande parte do conhecimento e das habilidades do gestor de

projeto.

Segundo Maylor (2010), cada projeto ¢ unico e irrepetivel criado para
desenvolver um produto, um servigo ou uma entrega. Deve ter um inicio € um fim
definidos, de modo a cumprir com os objetivos previamente determinados, bem como a
otimizagdo dos recursos limitados sem exceder as expectativas iniciais. Na perspetiva de
Tetteh (2014), as fases que compreendem o ciclo de vida de um projeto sdo
nomeadamente, a iniciagdo, o planeamento, a execucdo, a monitorizagdo e o controlo e
por ultimo a finaliza¢do. Por outro lado, a gestdo de projetos relaciona-se com os termos
técnicos e processos, envolvendo regras, responsabilidades e varios niveis de
autoridade. Deste modo, a gestdo de projetos surge para permitir que os gestores tomem

decisdes estratégicas mais eficazes (Tetteh, 2014).

Este artigo, tem como principais objetivos analisar o decorrer de um projeto bem
como o desenvolvimento de negocios num projeto realizado numa organizagdo nao-
governamental no Gana e avaliar a eficacia da metodologia utilizada na realizacdo do
mesmo por Tetteh (2014). Por outro lado, serdo apresentadas solugdes possiveis de
como projetos semelhantes podem ser melhorados no futuro, através de ferramentas e

técnicas de gestdo de projetos.

Primordialmente, serdo apresentadas algumas revisoes de literatura para uma
melhor compreensao sobre a tematica em estudo, bem como as metodologias utilizadas
independentemente do tipo de projetos em estudo. Numa segunda parte, sera feita uma
analise comparativa das literaturas integradas no projeto realizado na ONG de modo, a
obtermos uma visdo mais clara sobre uma metodologia mais adequada a cada projeto

especifico.
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REVISAO DE LITERATURA

Atualmente, para além das fungGes gerais dos gestores, estes estdo preocupados
com o planeamento e a criagdo de novos planos de expansdo, com isso o controlo dos
projetos devem ser feitos de forma correta. Para uma melhor compreensdo deste estudo,
vamos evidenciar algumas terminologias utilizadas na gestdo de projeto tais como, a
estrutura de divisdo de trabalho, que corresponde a uma decomposigdo orientada para a
entrega de um projeto com componentes menores; partes interessadas, ou seja, qualquer
individuo ou grupo com interesse no resultado do projeto (Maylor, 2010); escopo, trata-
se de todos os trabalhos que constituem o projeto; restrigoes triplas, que se referem a
gestdo de tempo, de custos e de outros recursos de forma a manterem o escopo do
projeto em equilibrio; linha de base, um plano aprovado para um projeto ou cronograma
do projeto; atividades, trabalhos individuais que constituem o projeto; duracdo, o tempo
necessario para a conclusdo de uma atividade individual ou do projeto como um todo;
ciclo de vida de um projeto, que corresponde a uma série de atividades desde o inicio
até ao fim do projeto; portfolio do projeto, isto € uma colecdo de projetos ou programas
que sdo agrupados para facilitar a gestdo e atender aos objetivos estratégicos do projeto
(PMI, 2013); processos, que sdo um conjunto de atividades integradas que transformam

entradas em saidas (ISO, 2003).

Posto isto, ha que considerar o ambiente onde o projeto estd a ocorrer a fim de
identificar os elementos que podem influenciar o decorrer do projeto. Ha uma série de
fatores que afetam o produto, servico ou o resultado de um projeto e esses fatores
podem ser agrupados em externos ou internos (Tetteh, 2014). Relativamente aos fatores
externos, estes caracterizam-se por serem os elementos suscetiveis de afetar a execucdo
do projeto, que podem ser segundo o modelo “SLEPT” (social, legal, economic,
political, and technological) o estilo de vida das pessoas, o sistema legal do projeto
como sendo algo transparente, a tecnologia que levou a uma melhoria da comunicagao e
o ambiente politico, que quando estavel leva a projetos bem-sucedidos. Os elementos
que abrangem os fatores internos de um projeto de acordo com o Modelo dos 7°S,
desenvolvido por McKinsey, sdo nomeadamente, a estratégia, a estrutura, o sistema, a
equipa, as habilidades e os Stakeholders. Estes elementos sdo importantes na medida em
que permitem ao gestor de projeto compreender como podem influenciar o resultado do

projeto (Tetteh, 2014).
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De acordo com Lewis (2007), a principal responsabilidade do gestor de projeto ¢
garantir que todo o trabalho seja concluido a tempo, dentro do orgamento e escopo, € ao
nivel de desempenho correto. Segundo Tetteh (2014), isso significa que o gestor de
projeto deve entdo possuir habilidades de gestdo de forma a poder planear, dirigir,
organizar ¢ controlar todo o trabalho. Porém, para além dessas habilidades o gestor
desempenha um papel de lideranga que fara com que o trabalho em equipa seja
realizado com entusiasmo, motivando e dando a autoridade necessaria para que todos
realizem as suas tarefas da melhor maneira possivel. Para tal, é necessario organizar os
recursos tanto humanos como capitais de forma a produzir os resultados maximos

(Tetteh, 2014).

Na abordagem do autor, o gestor e a equipa de projeto devem de dar particular
ateng¢do a cinco restri¢des identificadas por Wysocki (2009), que em grande parte
influenciam o sucesso ou a falha de um projeto. De entre as restrigdes, destacam-se o
tempo, o custo e os recursos disponiveis bem como a qualidade e o escopo. As
restricdes formam um conjunto interdependente, ou seja, uma alteragdo de uma restricdo
pode exigir uma alteragdo de outra, a fim de restaurar o equilibrio do projeto, ou seja,
apenas com o equilibrio das cinco restricdes temos um equilibrio de projeto (Wysocki,

2009).

O ciclo de vida de um projeto ¢ composto por uma série de fases ou atividades
pelas quais o projeto passa desde o seu inicio até ao fim, sendo estas fases sequenciais
(Tetteh, 2014). Todas as etapas de um projeto estdo relacionadas com o seu custo e com
o pessoal envolvido mo mesmo. No inicio de um projeto os niveis de custo com o
pessoal e os riscos s@o baixos, atingindo o seu ponto maximo a medida que o projeto é
desenvolvido e tem custos e riscos inferiores na conclusdo do projeto. Assim, de acordo
com Tetteh (2014), as alteracdes anteriores sdo identificadas e corrigidas, quanto menor
for o custo que o projeto acarreta, para tal ¢ necessario recolher todos os requisitos,

opinides e exigéncias, a fim de minimizar o risco de futuras alteracdes.

A primeira etapa ¢ a iniciacdo e acontece apds o individuo ou organizacdo
reconhecer a necessidade de realizar um projeto. Segundo PMI, nesta fase ¢ importante
a defini¢do inicial do escopo, a identificacdo das partes interessadas, bem como a
eleicdo do gestor de projeto enunciados na carta do projeto (PMI, 2013). A miss@o do

projeto € alcangar uma visdo que esteja de acordo com as necessidades do patrocinador
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do projeto, embora estas possam se ir alterando a medida que o projeto progride, de
modo a minimizar os riscos associados. A identificagdo dos intervenientes na gestio de
projeto € essencial e fazem parte dele, os clientes, os funcionarios, os grupos de
interesse, a comunidade e destacam-se os stakeholders, que s@o qualquer parte com
interesse no processo ou no resultado do projeto (Maylor, 2010) ¢ a gestdo dos mesmos
¢ crucial para o sucesso de cada projeto em cada organizagdo (Tetteh, 2014). Nesta fase
de inicia¢do torna-se também essencial desenvolver o objetivo do projeto, ou seja,
definir o produto ou o resultado que se pretende alcancar para que todas as partes
interessadas o consigam entender da mesma maneira. Para tal e segundo Tetteh (2014),
€ necessario utilizar uma estratégia inteligente (SMART) que significa: especifico,

mensuravel, realizavel, relevante e orientado para o tempo.

A segunda etapa do projeto € o processo de planeamento, onde ¢ estabelecido o
escopo do projeto, a definicdo de objetivos, bem como, a determinacdo de todas as
agoes que devem ser tomadas para alcancar os mesmos (Tetteh, 2014). De acordo com
Wysocki (2009), o processo de planeamento do projeto centra-se em torno da pergunta
“como vamos fazer isto?”, ou seja, nesta fase do projeto sdo definidas todas as tarefas
que vamos realizar até o projeto ser concluido, mesmo que posteriormente possam
existir outras modificagdes, estimam-se o tempo de cada tarefa, assim como, o tempo
que sera utilizado em todo o projeto, todos os recursos que serdo utilizados no projeto,
com a intengdo de nunca os exceder, e por fim o custo total do mesmo. S&o usados
grupos no processo de planeamento para determinar a estratégia que nos levara a uma
finalizagdo bem-sucedida do projeto (Tetteh, 2014). No entanto, a maior parte dos
projetos reais, usa esta fase como uma base, pois ¢ muito provavel que o plano inicial
seja alterado, o que requer que sejam feitas as atualizacdes necessarias para o projeto ter
o resultado pretendido (Tetteh, 2014). Nesta fase € essencial, de acordo com o autor,
que o gestor de projeto e a sua equipa envolvam todas as partes interessadas, para que

juntas possam tirar o maior proveito possivel.

Prosseguindo no ciclo de vida do projeto, passamos para a fase da execugdo que
consiste em todas as atividades executadas para a conclusdo do trabalho definido no
processo de planeamento (Tetteh, 2014). De acordo com PMI (2013), os processos de
planeamento sdo executados para completar o trabalho definido no plano da gestdo de
projetos de modo a satisfazer as especificacdes do projeto o que envolve a coordenagéo

de pessoas e recursos, a gestdo das expectativas dos stakeholders, bem como a
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integracdo e o desempenho das atividades do projeto de acordo com o seu plano. Nesta
fase, podem ocorrer muitas mudangas ao processo inicial que inclui alteracdes em
atividades na produtividade e na disponibilidade dos recursos e de riscos imprevistos,
fazendo com que seja imprescindivel uma analise aprofundada que posteriormente pode
levar a uma mudanca no plano do projeto. Outros aspetos a considerar sdo o facto de
que, ¢ nesta fase do processo que a maior parte das despesas com o projeto se realiza e
onde as respostas as novas alteragdes afetam os resultados do projeto, sejam eles

positivos ou negativos (Tetteh, 2014).

Numa quarta fase, denominada por fase de monitorizagdo e controlo explicasse
pelos processos necessarios para acompanhar, revisar ¢ adaptar o andamento e o
desempenho do projeto; identificar as areas nas quais as alteragcdes ao plano sdo
necessarias; ¢ iniciar as correspondentes alteragdes (PMI, 2013) o que faz com que nesta
fase o gestor de projeto consiga identificar todos os desvios e tomar medidas de modo a
atingir o resultado pretendido. De acordo com PMI (2013), esta etapa do processo da
gestdo de projetos consiste em controlar as alteragdes do projeto, fazendo as
recomendacdes necessarias, monitorar as tarefas do projeto, bem como, influenciar os
fatores que podem contornar o controlo de alteragdes. O processo de monitoragdo e
controlo fornece ao gestor de projeto e a sua equipa uma visdo diferente sobre todo o
projeto e ajuda-os a identificar algumas areas que precisem de alguma atencdo extra e
onde a probabilidade de integrar os problemas é maior. Estas medidas corretivas podem
resultar numa nova atualizagdo do plano de gestdo de projetos e por sua vez em uma

nova aprovacdo das partes interessadas (Tetteh, 2014).

Por fim, o encerramento do projeto envolve as acdes executadas para concluir
formalmente todas as atividades de um projeto. Esta etapa passa por garantir que todas
as atividades definidas inicialmente sejam concluidas, dentro de todo o processo da
gestdo de projetos (Tetteh,2014). As atividades identificadas por PMI (2013) sdo
nomeadamente: obter a aceitagdo do cliente; revisdo pos-projeto; licdes do documento
apreendidas; atualizagOes apropriadas; arquivar todos os documentos; encerrar todas as
atividades bem como a realizagdo das avaliacdes dos elementos da equipa. As
atividades enunciadas anteriormente ocorrem independentemente de o projeto estar
totalmente concluido. Segundo Tetteh (2014), caso o projeto tenha sido completamente
concluido, o processamento de finalizagdo deve ser tomado na medida em que ¢

necessario documentar as razdes pelas quais o projeto foi finalizado.
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De acordo com Tetteh (2014), a gestdo de integracdo de projetos é uma area de
conhecimento de gestdo de projetos que inclui os processos e as atividades necessarias
para definir, unificar, coordenar, combinar e identificar os diversos processos da
integracao de gestdo de projetos. Este conhecimento envolve um conjunto de processos,
nomeadamente o desenvolvimento de um projeto charter, a criagdo de um plano de
gestdo de projetos, direcionar e gerir toda a execugdo do projeto, controlar todo o
trabalho do projeto, fazendo as alteragdes necessarias, bem como o encerramento do

mesmo (PMI, 2013).

Para o crescimento e o desenvolvimento de muitas empresas, ha uma
necessidade de desenvolver um escopo claro e definido. Este processo refere-se a todo o
trabalho envolvido na criagdo do produto, servigo ou resultado do projeto, bem como os
processos usados para a sua criacdo (Tetteh, 2014). O principal objetivo do escopo, de
acordo com o autor, ¢ garantir que a equipa e as partes interessadas tenham o mesmo
conhecimento sobre o produto, servico ou resultado. Para tal, é necessario passar por
alguns processos nomeadamente o planeamento do escopo, ou seja, decidir a sua
definicdo, a verificacdo e o controlo do escopo; a definicdo do escopo, realizando uma
revisdo da carta do projeto e adicionando informagdes conforme os requisitos € as
solicitacdes; criar a estrutura da divisdo do trabalho, ou seja, subdividir os resultados em
componentes menores; verificacdo do escopo, que consiste em formalizar e aceitar o
escopo do projeto e por ultimo o controlo do escopo, ou seja, controlar as alteragdes

enquanto o projeto ocorre (PMI, 2013).

Um aspeto importante na gestdo de projeto ¢ a gestdo do tempo do projeto, ja
que forma as bases nas quais todas as atividades de projeto estdo agendadas (Tetteh,
2014). A estimativa do tempo que serd utilizado em todo o projeto, bem como de cada
atividade individual ¢ fornecido através do processo do planeamento do projeto. De
acordo com APM (2006), o processo utilizado para a determinacdo da durac¢do global do
projeto, bem como as atividades e os eventos sdo planeados com o objetivo de serem
concretizados. Isso implicara a identificagao das atividades e as suas dependéncias e por
consequéncia, a sua estimativa de duracdo, sempre tendo em atenc¢do todos os requisitos
recolhidos. O PMI (2013) definiu sete processos de gestdo de tempo que podem ser
seguidos para uma conclusdo bem-sucedida de um projeto que sdo a gestdo do
planeamento de cronogramas, a defini¢do de atividades, atividades sequencias, a

estimac¢ao dos recursos de atividades e sua duragdo, o desenvolvimento e o controlo do
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cronograma. Ao serem seguidos cuidadosamente estes processos, o gestor de projeto é
capaz de chegar a um plano com diagramas de rede como o CPM ou o PERT onde

tentam captar as relagdes sequencias entre as atividades do projeto (Lewis, 2007).

Outro aspeto a realcar ¢ a gestdo de custos de projeto, pois este exige uma
especial atencdo, uma vez que o seu incumprimento pode conduzir o projeto a uma
falha completa (Tetteh, 2014). Se assim for, e segundo o autor, o resultado final podera
ser afetado por nao atender aos requisitos do patrocinador ou em ultima estdncia a um
cancelamento total do projeto. Na perspetiva de Mintzer (2002), a gestdo de custos € o
processo de estimar o custo total do projeto, a fim de repartir esses mesmos custos pelas
componentes do projeto. Kerzner (2003) identificou algumas técnicas que podem ser
usadas num or¢amento de projeto, nomeadamente as experiencias recentes em trabalhos
similares, matérias profissionais e de referéncia, pesquisa de mercado e de industria,
conhecimento das operacdes e processos, estimativa de software e bancos de dados e

ainda entrevistas com especialistas em matéria de assunto.

Ha dois tipos de or¢amentos de projetos de acordo com Mintzer (2002). O
primeiro criado de cima para baixo e ou outro de baixo para cima. O orgamento de cima
para baixo ¢ aquele que iniciamos fazendo uma estimativa de todo o projeto e em
seguida alocamos o fundo para as varias areas do projeto ou a partir da gestdo superior
para os gestores de niveis inferiores. O orcamento de baixo para cima comega a partir
dos membros da equipa do projeto e as tarefas que se precisam fazer tendo em
consideracdo outros componentes fazendo a sua estimativa através do orcamento total.
Para um bom or¢amento de projeto € essencial que o gestor de projeto seja capaz de
identificar todos os requisitos do projeto para que o escopo esteja evidentemente
definido. A incapacidade de identificar alguns itens do projeto pode ter implicagdes

negativas, uma vez que o preco de aquisicao pode ser aumentado (Tetteh, 2014).

No entanto, durante o processo da gestdo de projeto podem ocorrer
circunstancias imprevistas que sdo intrinsecas as atividades humanas, denominados por
riscos da gestdo do projeto (Tetteh, 2014), que pode ter como consequéncias a perda de
tempo, dinheiro, trabalho ou do projeto como um todo. Porém, os riscos podem ter um
efeito positivo no projeto, pois podera ser o inicio do desenvolvimento de novas
capacidades pela organizagdo como resultado do projeto ou de usos inesperados para o

resultado do projeto (Maylor, 2010).
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A gestdo de riscos pode ser dividida em trés componentes principais: a
identificacdo de riscos, a avaliacdo de riscos e a resposta de riscos que ajuda na analise
identificando, quantificando e encontrando uma maneira de gerir esses riscos (Tetteh,
2014). A primeira componente, a identificagdo dos riscos ¢ o processo de previsao dos
principais riscos, ou seja, os indicadores de que algo estd acontecendo de errado num
projeto (Maylor, 2010). Os aspetos internos que estdo associados a esses riscos sao o
tempo, o custo e a qualidade do projeto. Mintzer (2002) identificou algumas causas dos
riscos consequentes do tempo do projeto, que correspondem a uma mé estimativa da
duragdo das tarefas, a determinacdo impropria das dependéncias de atividade, nao
possibilitando tempo adequado para uma monitorizagdo e controlo. Do mesmo modo
Mintzer (2002) identifica também alguns riscos associados ao custo do projeto, ou seja,
uma estimativa inadequada de custos para os recursos, gastos descontrolados, uma
tarefa que ¢ atribuida de forma errada e até mesmo, uma comunicagdo pouco eficiente

entre os membros da equipa do projeto.

A segunda componente relaciona-se com a avaliacdo dos riscos, isto € o
processo de analise dos riscos identificados na primeira componente com o intuito de
determinar o seu nivel de impacto sobre o projeto (Tetteh, 2014). A avaliacdo dos riscos
da gestdo do projeto pode ser feita de uma maneira quantitativa, usada com menos
frequéncia, que consiste num método matematico para determinar a probabilidade de
ocorrer um evento e por outro lado pode ser feita uma analise qualitativa no que respeita
a determinag@o da probabilidade de ocorrer um evento e o seu nivel de impacto sobre o

projeto (Tetteh, 2014).

Por ultimo, mas n3o menos importante temos a terceira componente, que
corresponde a resposta aos riscos identificados e avaliados anteriormente. Estas
respostas passam por determinar algumas medidas necessarias para garantir que as
probabilidades de ocorréncias destas eventualidades sejam reduzidas ou até mitigadas
(Tetteh, 2014). Com vista a esta reducdo, as organizagdes podem contratar empresas
especializadas para realizar certas atividades do projeto, a fim de deslocar o risco dessas

atividades para essas mesmas empresas, ou at¢ mesmo a utilizagdo de seguros para

cobrir os riscos do projeto (Tetteh, 2014).
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METODOLOGIA

Tetteh (2014) empregou uma metodologia composta por uma revisdo de
literatura e por um estudo de caso realizado numa ONG no Gana, de forma a tornar a
sua proposta mais consistente. Primeiramente, utilizou a revisao de literatura de modo a
considerar as perspetivas de outros autores. Através dessas perspetivas, Tetteh (2014)
procurou definir uma abordagem genérica sobre a gestdo de projeto o que nos dara uma
visdo geral de como as ferramentas e técnicas foram aplicadas pela ONG para atingir o
objetivo do projeto. Serda dado uma ateng@o mais significativa ao ambito, ao tempo, ao
custo e aos riscos que foram geridos para atingir os objetivos do projeto. Por fim, serdo
dadas breves recomendagdes sobre a forma de como a ONG poderd melhorar em

projetos futuros (Tetteh, 2014).

Tetteh (2014) adotou a abordagem de estudo de caso, de maneira a demonstrar
que todos os conceitos tedricos anteriormente mencionados serdo utilizados de modo a
permitir resultados bem-sucedidos. Este estudo foi definido de modo a analisar um
projeto realizado por uma ONG no Gana, Women in Progress, com o objetivo de
desenvolver habilidades na area da contabilidade e de marketing de um grupo de vinte
mulheres que, apresar de fabricarem roupas e administrarem os seus proprios negocios,
pouco ou nenhum conhecimento tém sobre o marketing e contabilidade. Para esse fim,
durante um meés foi organizado pela ONG um treino intensivo da mesma maneira que ¢

realizado por organizagdes com fins lucrativos.

Women in Progress ¢ uma ONG que foi fundada no Gana em setembro de 2002
por dois grupos de paz americanos que estiveram no pais desenvolvendo trabalho
voluntario, tendo como objetivo alcangar a independéncia econdmica para as mulheres e
aliviar a pobreza no Gana, por meio do crescimento sustentavel de pequenas empresas
geridas por mulheres. A ONG acredita que a maneira mais eficiente de melhorar o
padrdo de vida das pessoas que vivem na pobreza, especialmente as mulheres, ¢ a
introducdo de solugdes inovadoras para expandir as pequenas empresas, a fim de gerar

novos empregos e aumentar os niveis de rendimento (Tetteh, 2014).

Na primeira etapa do projeto, a inicia¢do ¢ realizada apds o reconhecimento da
sua necessidade, que inclui o processo de recrutamento do gestor de projetos que foi
destacado para ajudar na defini¢do dos principais objetivos e do escopo inicial do

projeto, identificagdo das partes interessadas bem como a recolha dos requisitos do
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projeto (Tetteh, 2014). A equipa do projeto foi composta por um grupo de voluntarios
de todo o mundo, com conhecimentos gerais sobre contabilidade e marketing e

participantes no programa de estagio profissional da ONG no Gana (Tetteh, 2014).

As partes interessadas deste projeto, consoante o autor, eram individuos e
organizagdes que estavam ativamente envolvidas no projeto ou que tinham interesse no
mesmo, ou seja, a propria ONG, principal patrocinadora do projeto; o grupo de vinte
mulheres que serdo as principais beneficiarias; as contribui¢des do fundo do projeto,
compostas por particulares instituigdes, organizagdes € outras empresas que estavam
interessadas no projeto; os fornecedores que disponibilizaram os materiais necessarios,
bem como as facilidades para a execugdo do projeto; o governo do Gana, que tem
interesse em ver os seus cidaddos a fortalecer os seus negdcios para o desenvolvimento
nacional; os meios de comunicagdo; outras mulheres que gerem pequenas empresas de

vestudrio e por ultimo o publico em geral.

Antes de iniciarmos o processo de planeamento do projeto ¢ essencial recolher
os requisitos do mesmo, que definem os resultados, a fim de identificar as verdadeiras
necessidades do projeto (Tetteh, 2014). Neste estudo de caso os requisitos foram
recolhidos pelo gestor de projetos, um dos principias fundadores da ONG. Os requisitos
incluiam o aluguer de um cyber café, onde a pratica seria feita, um projetor para
apresentacao dos topicos preparados pelos formadores, manuais manuscritos ¢ material
diverso. Apods a recolha dos mesmos, a formacao foi realizada sob a forma de palestras e

discussOes com os estagiarios.

O planeamento do projeto foi o processo mais importante em todo o projeto,
pois o planeamento inadequado colocaria em risco todo o projeto. Para realizar o
planeamento cuidadoso ¢ necessario estipular tudo dentro do tempo e do custo,
ajudando a atender todas as espectativas do desempenho das partes interessadas.
Segundo Tetteh (2014), isso constitui o planeamento detalhado do escopo do projeto,

cronograma, custos, partes interessadas, comunicagdes e aquisi¢des.

O designio deste projeto foi definido por Tetteh (2014) para cobrir as atividades
necessarias que ajudardo a finalizar o projeto da forma mais efetiva e eficiente. De
acordo com o relatério do projeto, estas atividades incluiam, a estimativa de quanto
custara todo o projeto, a determinacdo de quantos dias de treino havera por semana ¢ a

sua duracdo, a definicdo do ntimero de formadores, atribuicdo de responsabilidades aos
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membros da equipa do projeto, a proje¢do ¢ a preparacdo dos topicos a serem ensinados
e discutidos, a deliberacao sobre a forma de como os estagiarios serdo avaliados no final
da formacao e por fim a elaboracdo dos certificados a serem atribuidos aos estagiarios

apos o projeto (Tetteh, 2014).

Conforme definido no escopo do projeto, foi decomposta e apresentada uma
estrutura de divisdo de trabalho de forma a expor ao gestor ¢ a sua equipa uma
compreensdo mais clara dos resultados do projeto (Tetteh, 2014). A equipa do projeto
foi formada pelo gestor de projeto, trés contabilistas e dois qualificados em marketing e
estes por sua vez, divididos em dois grupos. O grupo de contabilidade foi composto
para orientar os estagiarios, através de palestras para se aprofundarem em tdpicos na
area da contabilidade, como entender o que € uma boa contabilidade, quais os seus
ativos e passivos, como classificar as suas transagdes em rendimentos e despesas,
mantendo todas estas ordenadas por datas, bem como determinar o lucro comparando os
seus rendimentos com as suas despesas. Por outro lado, o grupo de marketing foi
instituido de modo a ensinar as maneiras mais eficientes de comercializar os seus
produtos com vista a necessidade dos clientes. Surge a necessidade de criar um site
simples para posterior comercializagdo do produto bem como a criacdo de estratégias a
fim de obter uma fideliza¢do de clientes existentes, ndo deixando de parte os novos e

poténcias clientes (Tetteh, 2014).

Outro aspeto a considerar ¢ tal como mencionado na revisdo de literatura, a
gestdo do tempo de projeto tem em conta o tempo necessario para concluir uma
atividade especifica. Neste projeto, em concreto, segundo Tetteh (2014) as informagdes
da gestdo de tempo foram retiradas através da estrutura de divisdo de trabalho que
implicariam que os estagidrios frequentassem palestras cinco dias por semana (de
segunda a sexta-feira), com a duragdo de quatro horas. No entanto, devido a classe dos
estagiarios, estes apenas poderiam frequentar sessoes das 18:00 as 22:00 horas, com as
quinze primeiras palestras dedicadas a contabilidade e as ultimas cinco dedicadas ao
marketing (Tetteh, 2014). Podemos entdo denotar que de acordo com Tetteh (2014),
houve um agendamento inadequado do projeto comparativamente ao que € referido na

parte tedrica deste artigo.

No que se refere ao orgamento do projeto e tendo em conta todos os requisitos, o

orcamento total foi estimado em GHC 6500 o equivalente a €2708 (NOTA: a taxa de
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cambio era a taxa prevalecente no momento do projeto, em setembro de 2012). Visto
que todos os membros da equipa do projeto eram voluntarios, o or¢camento foi limitado
as atividades planeadas e referidas anteriormente, entre elas a compra de um projetor, o
aluguer do cyber café, folhetos e material de aprendizagem, lanches e diversos (Tetteh,

2014).

Em relagdo a gestdo do planeamento de riscos, sdo as incertezas que afetam
negativamente o projeto (Tetteh, 2014), no entanto neste projeto foi observado que ndo
existiam nenhuma analise de risco apropriada. As Unicas hipdteses de risco observadas
foram que os fundos necessarios para a realiza¢do do projeto podem ser atrasados o que
levara a um atraso da conclusio ou até mesmo afetar a qualidade do desempenho
exigido. No ano em que este projeto foi realizado, ¢ por medo de uma instabilidade
politica, os estagiarios que eram na maioria voluntarios, poderiam estar ausentes ¢ havia
uma necessidade de planear toda a formacdo caso se verificasse este acontecimento. No
entanto, houve um pressuposto positivo em que os estagidrios iriam adquirir
conhecimentos e habilidades necessarias para os seus negocios depois da conclusdo do

projeto.

ANALISE DE RESULTADOS

Ap6s uma andlise do estudo de caso (Tetteh, 2014) revela que o objetivo
enunciado no relatorio indica que no final do projeto, todas as mulheres foram capazes
de executar as suas transagdes comercias no Excel, bem como aumentar
consideravelmente as suas vendas. Contudo, estes resultados bem-sucedidos surgiram

acarretados de um custo extra.

A andlise do estudo de caso incidiu no planeamento, na realiza¢do, bem como no
resultado, levando a cabo a aplicagdo genérica dos métodos de gestdo de projetos em
todo o seu processo. Isso, ajudou (Tetteh, 2014), a compreender os fatores que causaram
um atraso na realizagdo do projeto comparando-o com o plano inicial ¢ 0 modo de como

os desafios foram tratados de maneira a atingir o seu objetivo.

Apesar da existéncia de alguns fatores favoraveis, nomeadamente a politica e o
ambiente econdmico este projeto segundo Tetteh (2014), enfrentou diversos desafios

que levaram a um atraso no seu todo, prejudicando a sua conclusdo e afetando o
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or¢amento inicial. O prazo inicial do projeto estava previsto para um més, no entanto
foram necessarios mais quatro dias de modo a permitir completar os temas preparados

bem como premiar os certificados.

De acordo com o estudo, Tetteh (2014) apresentou os principais fatores que
levaram a um atraso na conclusdo do projeto foram essencialmente a falta de
agendamento adequado, a incapacidade do gestor de projeto avaliar os conhecimento
informaticos dos estagiarios, o plano de projeto ndo conter planos de contingéncia
adequados, a falta de computadores pessoais dos estagiarios e a incapacidade de alguns

estagiarios entenderem o idioma em inglés.

Devido a falta de agendamento adequado, o gestor de projeto ndo possuia um
método de gestdo adequado como por exemplo, diagramas de rede para determinar
quais as atividades que dependem de outras e quais as atividades que se encontram no
caminho critico com necessidade de mais atencdo para as executar. Qutros aspetos que
Tetteh (2014) tem em conta sdo o facto de os estagiarios trabalharem durante o dia e
frequentarem as palestras durante a noite, o que os impedia de poderem por em pratica
todos os conceitos aprendidos, bem como o papel do gestor de projetos que ao contrario
do que se pretendia que seria ter a responsabilidade pelos aspetos do projeto, estava

participando no mesmo como orientador.

o|o
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0 0 0]1 313 18 | 18 22 | 22 24
3|3 4
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0|2
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Figura 1 — Andlise do Caminho Critico do Projeto de Tetteh (2014)
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O exemplo acima demonstra o plancamento realizado para a elaboracdo do
projeto de modo a uma melhor analise do seu caminho critico do mesmo. A atividade
“A” engloba a elabora¢do de aulas com uma duragdo de trés dias, a atividade “B”
consiste na aquisicdo de matérias com uma duracdo de dois dias e por fim a atividade
“C” que se traduz no aluguer do local com duracdo de um dia. Com as pré-condig¢des
“A”, “B” e “C” pode comegar a ser claborada a atividade “D” que representa as
palestras de contabilidade com a duracdo de quinze dias. Apds a sua conclusdo podemos
dar inicio a atividade “E”, ou seja, as palestras de marketing com duracdo de quatro
dias. Na atividade “F” ¢ realizada a avaliacdo dos estagiarios, dependente da conclusao
da atividade “E”. O mesmo acontece com a atividade “G” que se resume na atribuicdo

dos certificados que apenas pode ser iniciado apos o término da atividade “F”.

Segundo Tetteh (2014) as atividades criticas do projeto foram a “D”, “E”, “F” e
“@G”, assim sendo, estas atividades ndo podem ser adiadas, uma vez que um atraso em
qualquer uma destas resultard num atraso no projeto como um todo. Por outro lado, as

atividades “A”, “B” ¢ “C” podem ser executadas simultancamente.

Improper budgeting,
Poor scheduling,
Poor requirement collection,
High Lack of proper stakeholder
analysis.
= . .
s Possible future re-training
=]
& £ Absence of trainee, Project manager’s
- Poor  pre-assessment
Medium or trainer involvement in the .
of trainees
work
Low
Low Medium High
Impact

Figura 2 - Tabela de Probabilidade de Risco/Impacto de Tetteh (2014)
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Com a tabela acima exposta Tetteh (2014), revela que a maior parte dos riscos
encontrados tém uma alta probabilidade de se verificar bem como um grande impacto
para o projeto. Do mesmo modo foram encontrados trés riscos com uma probabilidade

média, mas que, no entanto, terao impactos diferentes (baixo, médio e alto).

No entanto, ¢ importante realgar que de acordo com Tetteh (2014), o objetivo
principal foi alcangado, mas s6 ocorreu com um custo extra que aumentou de GHC6500
para GHC7260, o que equivale a 2708€ iniciais para 3025€, devido a terem de
prolongar os prazos para a certificacdo e avaliacdo dos estagiarios o que fez com que
finalizagdo do mesmo se atrasasse e dai adveio o custo extra. Torna-se extremamente
importante seguir todos os requisitos do projeto para que tudo corra como planeado
inicialmente. Posto isto, ¢ de acordo com o relatorio do projeto (Tetteh, 2014), o
resultado geral foi bem-sucedido, visto que o objetivo principal foi comprido

finalizando todas as atividades definidas no plano de projeto.

CONCLUSAO

O objetivo central deste artigo foi analisar o curso de agdes de um projeto
realizado numa ONG no Gana e avaliar a eficacia da metodologia utilizada para esse
efeito, tendo por base a comparacdo da metodologia genérica da gestdo de projetos

referida na parte tedrica deste artigo.

Como estudado na parte tedrica deste artigo proposta por Tetteh (2014), as
etapas de um processo adequado da gestdo de projetos passam pela inicia¢do, o
planeamento, a execugdo, a monitorizagdo, o controlo ¢ por ultimo a finalizacdo. A
gestdo de projetos esta associada a termos técnicos e processos, envolvendo regras,
responsabilidades e varios niveis de autoridade possibilitando aos gestores de projeto
tomarem decisdes estratégicas mais eficazes. Desta forma Tetteh (2014), considera que
o gestor de projetos desempenha um papel fundamental no processo do projeto, sendo

que o sucesso ou fracasso tem por base conhecimentos e habilidades.

Para um projeto decorrer bem ¢ essencial cumprir todos os requisitos do mesmo,
desde a identificacdo das partes interessadas, a fixagdo de um or¢camento inicial, que ndo
deve ser excedido, o cumprimento do tempo estipulado para a realizagdo do projeto,

bem como, a gestdo dos riscos. De acordo com Tetteh (2014), apesar de quase todos os
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projetos terem algumas mudangas no seu plano inicial estas ndo devem ser de grande

dimensdo, fazendo com que ndo haja muito desfasamento do objetivo inicial.

Apds uma andlise comparativa pode-se entdo argumentar que a aplicacdo
genérica dos métodos de gestdo de projeto é importante em todos os tipos de projetos,
quer sejam grandes ou pequenos, complexos ou simples, com lucro ou sem lucro
(Tetteh, 2014). Assim sendo, o éxito ou o fracasso de um projeto, depende em grande
parte da capacidade do gestor de projetos em identificar adequadamente os métodos
apropriados para o planeamento do projeto bem como, identificar todas as partes
interessadas e recolher as suas necessidades uma vez que o plano de um projeto ¢é
baseado nas atividades necessarias de modo a formarem todo o escopo do projeto. Em
seguida Tetteh (2014), assume ser fundamental que o gestor de projeto estipule o
orgamento total do projeto por uma estimativa, o que faz com que o decorrer do projeto
possa ter um nivel de desempenho certo tanto no tempo como no alcance dos seus

objetivos.

A analise de resultados indicou que, o objetivo do projeto foi alcangado de
acordo com a tese de Tetteh (2014) pelo facto deste projeto em si ser muito pequeno e
simples, mas a realizagdo do mesmo nao foi como planeada inicialmente pois dai adveio
uma falta de planeamento adequado, resultante de uma andlise de stakeholders
inconveniente, um or¢amento insuficiente, a falta de agendamento de projetos
apropriados, tal como, uma analise de riscos impréopria. Um exemplo referido por Tetteh
(2014) foi o facto de as partes interessadas no projeto nao terem sido consideradas no
processo da recolha de requisito o que tornou dificil ter em conta as suas necessidades,

consequente na falta de um planeamento adequado do projeto.

De acordo com Tetteh (2014), sdo feitas algumas recomendacgdes para a ONG
em projetos futuros, tendo sempre em conta a singularidade de cada projeto. Em
projetos futuros, o gestor de projeto deve ter em conta as necessidades de todas as partes
interessadas através de uma analise dos stakeholders, bem como o uso da metodologia
de modo a identificar todos os intervenientes do projeto tal como determinar o seu nivel

de importancia e a influéncia no projeto.

A programacdo das tarefas descrita por Tetteh (2014), deve ser adequada com a
construcdo de diagramas em rede de modo a determinar o inicio, 0 processo ¢ as datas

de inicio tardias o que ajudara na determinacdo das atividades criticas do projeto com
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objetivo de este ser concluido a tempo. O custo do projeto devera incluir todos os
requisitos necessarios de modo a que o orgamento nio seja excedido. E também
importante para Tetteh (2014) que em projetos futuros as pessoas locais se envolvam
diretamente com a equipa de projetos na medida em que poderdo contribuir para avaliar

os possiveis desafios.

Do mesmo modo, para Tetteh (2014), o gestor de projetos devera dedicar o seu
tempo integralmente os aspetos da gestdo e ndo a realizacdo de atividades reais no
projeto, o que lhe dara tempo suficiente para lidar com questdes decorrente da execugdo
do mesmo. Por ultimo, o projeto devera incluir um planeamento de riscos apropriado,
com identificacdo e avaliagdo de todos os elementos de risco para uma analise adequada

de projeto.

Posto isto, ¢ de acordo com Tetteh (2014) se os projetos futuros da ONG
seguirem a aplicacdo geral dos métodos de gestdo de projetos conforme evidenciado e
com as recomendagdes mencionadas anteriormente, poderdo realizar projetos futuros

semelhantes ¢ sem grandes dificuldades como no projeto em analise.
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MATERIAL REQUIREMENT CHANGES

Abstract

This master thesis idea was based on Material Requirements Planning (MRP)
system that calculates the material requirements to manufacture all finished goods that
are needed. This program is composed by three input data, the Master Production
Schedule (MPS), that specifies the quantity of finished goods that are needed, Bill-of-
Materials (BOM), that provides all the material needed to produce the quantity of finished
goods, and finally, Inventory Records, that provide to MRP the information of how much
inventory is on hand or on order.

The main problem mentioned in the thesis is that in companies where there is
complex BOM structures, like for example, the high-tech industries, employees find
difficult to know how much impact a demand plan will have on the supply chain, in terms
of how many materials are required to operate, because if the impact is not well
calculated, it can make negative consequences in terms of MRP sustainability. To answer
this problem, Patrick Philippe Daniél Andrei developed a method to analyse material
changes that a demand plan introduces to the supply chain before running the MRP
program, checking if it is feasible to avoid rescheduling.

The methodology used in this research is known as the “Waterfall” methodology,
that consists in 5 stages, which are, requirements, design, implementation, verification,

and maintenance.
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Introduction

The main problem, as said before, is that the high-tech industries normally have
to deal with complex BOM structures, so there are huge quantities of materials needed to
produce all finished goods, and since the infeasible demand plans should not be inserted
into the MRP system, and rescheduling wrong information is not desirable, it is important
to employees to know the impact of a demand plan before importing it into the MRP
system, which makes it difficult because of the complexity of it (Andrei, 2015).

If the firm doesn’t correct the wrong information, it is more likely to have
problems. If the forecasted demand is more than the real demand, it is going to have tied
funds to the inventory, and materials can turn outdated or even break, which leads to
money lost. In the other hand, if it has more real demand than forecasted it is going to
have negative consequences anyway, like orders that cannot be delivered, because there
isn’t enough inventory, or having to give substantial discounts to future sales in a way to
retain the costumers. As more complex is the BOM, the more impact it has on the MRP,
so companies that produce high tech goods are more expected to have complex BOMs,
tending to have more highly impact problems, because the materials needed to produce
these finished goods are inclined to be more expensive (Andrei, 2015).

The thesis created by Patrick Philippe Dani€l Andrei explains the creation of a
method to assist on analysing the material changes of a proposed demand plan compared
to a previous one in a way, if it’s not feasible, to not get inserted in the MRP system
before running the program, otherwise it would cause a reschedule of the demand, that if
it happens too often, it will turn the system nervous and that is not wanted by the firm
(Andrei, 2015).

The products sold by Philips Healthcare MR, the high-tech company used as a
case study, are capital intensive goods. Capital goods are “machines or products that are
used by service organizations to deliver their services” (Kranenburg & Van Houtum,
2014). This capital goods are usually expensive and are usable for some years, so in the
high-tech companies, which are mostly constituted by capital goods, it is important to
have the right inventory, making this a key financial factor (Andrei, 2015, p.1).

This article summary will be composed by literature review, including multiple
concepts like what is MRP and what is used for, methodology, describing how the
research was developed, analysis of results, analysing the data needed to formulate the
proposed method, and finally conclusions, answering if the proposed method is effective

or not (Andrei, 2015).
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Literature Review

The Material Requirements Planning (MRP) is the standard program used by
high-tech industries, that was created by IBM in the 1960°s. MRP is a system made for
production control acting as a manufacturing scheduler (Mohan & Ritzman, 1998). As
time goes by, the system served as base for the creation of other systems like
Manufacturing Resources Planning (MRP-II), Business Resources Planning (BRP),
Enterprise Resources Planning (ERP) and Supply Chain Management (SCM). Of these
systems, the MRP-II was the one who become the most important system for
manufacturing control (Toomey, 1996).

The MRP program imports data from every source needed to produce a good,
having to “calculate purchasing and shipping schedules of all materials” (Andrei, 2015,
p-3). This system has three primary functions (Orlicky, 1973). The first one, is to
guarantee that the customers get the finished goods in time, making sure the firm has
enough materials for the production. The second one, is ensure the inventory does not
have material that are not needed, so this way avoiding tied up funds to the inventory and
warchouse space compromised. And finally, the third one, is enhancing the on-time
shipment, by helping “the manufacturing planning functions, delivery schedules, and
purchasing orders” (Andrei, 2015, p.4), wasting this way the lowest materials possible
(Andrei, 2015).

Nowadays, it is important that firms are efficient to obtain the best results,
reducing the costs and improving the logistics, like the “just-in-time”, in a way to
optimize the supply chain. Some decades ago, the competition was local, but today it
became global, depending on how good their technologies are to keep up with their
competitors. In a way to gain competitive advantage, a start is to optimize the supply
chain, needing a lot of information and methods to analyse it (Andrei, 2015).

In companies where there is produced large set of Stock-Keeping-Units (SKUs)
there is a need for a system that makes easier to manage a manufacturing environment,
and this is where MRP is introduced. The MRP program assists on how to answer the
following three questions: “What is need? How much is needed? And when is it needed?”
(Hopp & Spearman, 2000). Before running the MRP system, there is a need of three input
data, Master Production Schedule (MPS), Bill-of-Material (BOM) and Inventory Records
(Andrei, 2015).

First of all, the MPS defines the quantity of finished goods that are needed to be

made, in order to reach the volume of orders from clients or the quantities of forecasted
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demand, within a certain due date of a planning period. Secondly, the BOM provides all
the raw material and sub-assemblies that are needed to produce the quantity of finished
goods. Is composed by multiple levels, where in which level is determined the material
requirements to produce the material of the level above. Lastly, the Inventory Records
informs the MRP system of how much inventory is on hand or on order, giving to the
MRP the indication of how much more inventory is needed, and defining the “supplier,
the lead times and lot sizing information” (Andrei, 2015, p.6).

Now changing the subject to the MRP logic, the process begins with the
information obtained from the MPS, using it to schedule the production of the finished
goods needed at certain due-date provided. In the next step, the BOM is exploded,
meaning that a level will be accessed in a way to calculate all materials and sub-
assemblies needed to produce the product in the BOM level above. Then, is processed the
netting, which consists in calculating the remaining materials needed, having in
consideration the on-hand materials, determining this way the correct lot-sizing and
calculating the time-phasing, in other words, the respective lead time offsetting, ending
this way the iterative process. In such a way, the MRP system will keep running until all

levels have been through this process (Andrei, 2015).

MRP

* Master Production *Planned order
Schedule releases

*BOM explosi
«Bill-of-Material ep osion * Change notices

*Netting > .
* Inventory Records «Lot sizing * Exception notices
* Offsetting
Inputs Outputs

Figure 1. MRP logic

After all the processes, the outputs are released as Planned Order Releases (POR),
Change notices and Exception notices. POR defines “what needs to be ready, when it
needs to be ready, and when production of it should start” (Andrei, 2015, p.7). Change
notices keeps information about the variation of the standing POR, and Exception notices
alerts for operational exceptions, as a result of unexpected circumstances. With these

outputs, the production process can be started (Andrei, 2015).
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As any other program, the MRP isn’t perfect, due to some flaws that can occur.
These flaws can be capacity infeasibility, system nervousness, requirement analysis and
Bill-of-Materials issues. Capacity infeasibility state that the production of one good has
fixed lead times, and since the fixed lead times are independent of the production capacity
of a plant, sometimes the due-dates could not be met on time. Due to this situation, more
materials are bought to the inventory in an attempt to handle the due-dates, making the
work floor occupied with organizing the new inventory, missing even more shipping
dates. System nervousness refers to the fact that if MPS is changed, the MRP system will
have to be adjusted, and if adjustments are frequent, it can make the MRP nervous,
changing production times and supplier’s orders, which increases production and costs.
Requirement analysis explains that material requirements can only be calculated during
a MRP run, meaning that, in complex production environments, it’s difficult to exactify
the material requirements without getting orders, making difficult to manufactures to hold
a due-date. And Bill-of-Materials tells that in high tech industries, where is common to
occur product design changes and having a complex BOM, a mistake on BOM makes the
MRP system inaccurate, becoming changes too difficult to keep track off (Andrei, 2015).

To synchronize with the supply chain, there is also the Sales and operations
planning (S&OP) that becomes useful due to “determine production quantities that assist
in maintaining, raising, or lowering material requirements and workforce” (Andret, 2015,
p.9). The S&OP contains all the information needed to check changes between the
previously and the current states of sales, in order to optimize the supply chain

management (Andrei, 2015).
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Methodology

The methodology used in the thesis is the “Waterfall” methodology, the one
indicated for this type of development project (Isaias & Tomayess, 2015). It is composed
by 5 stages: requirements, design, implementation, verification and maintenance (Andrei,
2015).

Alongside with the calculations to reach the material needs from a proposed
demand plan, interviews will also be made to the employees, with the indication of their
managers, taking in mind their experience and availability, and visits to the work plant
are done to experience the production environment. Because of the data limitation,
qualitative information is used on this research as the principal source of research material
(Andrei, 2015).

The thesis aims to create a method that can solve the main problem of this
research, helping to lower the production maintenance. This method has to be linear
(easily understandable), static (determined in equilibrium), and deterministic (has to give
the correct answer with simple calculations) (Andrei, 2015).

Then, the method will be reviewed by the company in order to test the help of it
in the feasibility checking of the proposed demand plan, before it is inserted to the MRP
system. The analysations will be made by the employees of the company, only those who
work in the MR operations and has experienced 9 S&OP cycles of demand plan releases,
being each gender equally represented. Besides the analysation, it will be needed a senior
employee that has not used the method, to make easier the global comparison with and
without the method (Andrei, 2015).

In the interviews, the employees will be triggered to think critically. The aim is to
know the thought of the employees, being able to follow their own thought, but at the
same time, being the interviewer who starts the thinking line. After the questions are
made, the interviewees will be asked to give a value of what they think on the Likert scale

(Andrei, 2015).

Strongly disagree Disagree Undecided Agreed Strongly agree
1 2 3 4 5

Table 1. Likert scale
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Therefore, the methodology will have limitations, for example, by time, having
aspects like lead times, scheduling and inventory management not being more developed
(Andrei, 2015).

The MRP system has a complex logic. The objective is determining the material
requirements, needing for this an accurate MPS, BOM, and inventory information. The
MRP run changes the inventory information based on the MPS, so it needs to be feasible.
Infeasible demand plans aren’t good for a supply chain, because it can turn the system
nervous, creating a difficult situation for the operational part of the company. This
nervousness will result into a reduce of operational efficiency, leading this way the
manufacturers to an infinite loop, so, the MRP system calculates if the demand plan is
feasible, but an infeasible demand plan should not be entered in first place. For this
reason, the stakeholders are responsible to check if the demand plan is feasible, being a
difficult human task if the BOM structure is complex. To help the situation, is important
to know the supplier flexibility (Andrei, 2015).

The case study of the thesis, the Philips Healthcare MR, has a planning cycle of
one month, or in other words, every month a proposed demand plan is setup by the S&OP.
This proposed demand plan is made with the assistance of the sales department, with
information about previous averages and market inputs. Once the plan is released, it is
checked within few days, normally 2 or 3. Since this company makes Magnetic
Resonance Imaging (MRI) devices, it has to work with a complex BOM, turning material
requirement calculations difficult. Also, because this company has a highly changing
BOM structure, the evaluation of the proposed plan is based on instinct, and not in the
recommended way, by qualitative information (Andrei, 2015).

After this introduction, it’s possible to reach the problem that this company has:
“Philips Healthcare MR experiences difficulties assessing the feasibility of a proposed
demand plan in terms of material requirements, with as a result supply chain issues due
to unforeseen demand increases” (Andrei, 2015, p.15).

To answer this problem, a main research question was formulated: “How can
changes in material requirement be determined before an MRP run, based on a proposed
demand plan and an old demand plan, in order to assist in assessing the feasibility of that
demand proposition?” (Andrei, 2015, p.16). Along the thesis, and to help answering the
question, it is used the standard descriptive model Business Process Modelling Notation.
With the answer serving as a base, it will be created a method that can be used across

multiple industries, but mainly be helpful for Philips Healthcare MR (Andrei, 2015).
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The Philips Healthcare MR uses a MRP system, in this case the SAP. Like all
companies that uses MRP systems, this company also uses a standard BOM list, being
just the MPS not followed like the standards, because of the need of a high planning
accuracy, having the MPS created manually. It starts with the S&OP evaluating if the
demand plan is feasible, and then passing it to the planning department which prepares it
for the MRP input (Andrei, 2015).

The MRP needs some essentials parameters to be defined. First, in the demand
plan, it is needed to define the wanted quantity of finished goods, the wanted quantity of
finished goods ones in some time frame, and the time that is needed to order a material.
Second, the BOM requires the material identification code, a unique code of the material;
the material description, a description to the identification code; the BOM level code,
indicating the level of a material; and the higher-level material, that indicates the highest
level where the material can be found. And finally, the configuration percentage, that
“gives the probability that an optional component is included in future sales, based on
historical averages and known customer orders” (Andrei, 2015, p.30), with the historical
average of 9 months. The configuration percentage is only calculated for the first level of
the BOM, consisting the next levels on the multiplication of the quantity of needed
materials with the configuration percentage of the level above (Andrei, 2015).

The work floor, that uses the Vendor Managed Inventory management protocol,
has two processes: make-to-stock, pre-assembling some components, and pick-to-stock,
that consists on the warehouse sending to the work floor the materials needed. In the work
floor there is three parts: the MR production, that consists in the fixed and flexible
workers; the pre-assembly, that is composed by workers that have fully comprehension
of the production process; and the warehouse, the place to store the inventory (Andrei,
2015).

The methods used nowadays have some flaws, for example, the market buffers,
which consists on future sales anticipations made by key-market representatives in order
to reduce lead times, needing them to ask for anticipated inventory. This can be good to
the sales but can result in inventory stuck on the supply chain. Sometimes the company
is prepared for this situation and send less inventory than asked, but just like an internal
game, the market representatives anticipates and asks for even more, having also, in this
situation, inventory stuck, in the case that the proposed demand is infeasible (Andrei,

2015).
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Other situation, is the demand fluctuations of the market. During the S&OP
analysation of a demand plan, which tends to pull the demand toward the market, if a
push of the demand is detected, because of high demand fluctuations, the flow of the
supply chain has to change, creating difficulties to have extra devices to be sold (Andrei,
2015).

A proposed demand plan isn’t accurate, so the company have to trust in their
instincts. If their instincts fail, not only the supply chain, but also the operational part of
the company, will get into problems. The company in study has 10 BOM layers and
between 600 and 1400 materials for a finished good, and with these quantities, it’s
difficult to employees of the plant to adjust the work that is needed from a proposed to an
actual demand plan, when it is known. Apart from this, there might occur some negative
impacts, like, higher costs, due dates broken, and having suspended and unneeded work
force (Andrei, 2015).

Time can also be a problem. If a demand plan stays on the S&OP to long for the
analysation, there will be time gaps between departments that also needs the demand plan,
reducing the efficiency of the supply chain (Andrei, 2015).

For the implementation of the method it will be needed a programming
environment, that in this case it is a spreadsheet software. Because the product’s
complexity of the company, and the fast-changing catalogue, the method will also have
to be easily updated (Andrei, 2015).

The input data will need to be easily updateable, mostly because of new materials
requirements and other suppliers being used. However. this can be difficult with high-
tech products characteristics that have multiple changes in a planning cycle of a BOM.
Another aspect, is that the materials will have to be provided in time, meaning that it will
be needed to check the supplier feasibility (Andrei, 2015).

The method still requires some input data: the BOM structure, extracted from the
MREP as a simple table; the proposed demand plan, indicating the forecasted quantities of
finished goods in some time frame; and the configuration percentage, that “provides a

forecast on the configuration of future sales of finished goods” (Andrei, 2015, p.37).
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Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Total Q1 @ @B a4
] £ 5 - = - 11 T x Fay Fae ¥ g

Ingenia3.ar 2 1 3 2 -] 3 5 4 2 3 al 5 11 is

Mat Code Mat Description Quantity Lvl / Pur. Group IMP Higher Mat  Higher Mat Description
389503024232 INGENIABASIC SYSTEMSET3.0T 100 002 A  L92 M1 953503027053 ASSEMBLEDMAGNETWA 3.0THP ER
389503024232 INGENIABASIC SYSTEMSET3.0T 200 002 A 192 M1 '989603028302 MP Ingenia 3.0T HP
889603024232 INGENIABASIC SYSTEMSET3.0T 100 002 A  L92 22 MP Ingenia 3.07 HP FC
389603026193 PRE-ASSY SYSTEMCOVERS WA 100 002A 8100 22 WP Ingenia 3.0T HP
©89603026193 PRE-ASSY SYSTEMC WA 100 002A 8100 22 22 MP Ingenia 3.0T HP £C
389603028302 MP Ingenia 3.07T HP 5500 001 192 MO P781431001 PBOMFOR 781431
289603028422 MP Ingenia 3.0T HP FC 45,00 001 192 MO P781491001 PBOM FOR 781431

Table 2. Method calculation example, from Determination of material requirement changes of a demand
proposition before an MRP run, by Andrei, P. P. D. (2015), Eindhoven: Technical University of
Eindhoven

With a first look at the BOM structure table, it can be observed the material unique
code, the material description, the quantity of each material (or the configuration
percentage in the first level), the BOM level, the Annual Consumption Value category
(the importance of the material, being the higher, the more impact on the supply chain),
the purchasing group (the group of the employees that have the responsibility to buy the
materials), the inventory management protocol, the higher-level material unique code,
and the higher-level material description (Andrei, 2015).

Also, in the table, is possible to retain some more information. For example, we
can observe that in April, 5 units of Ingenia 3.0T are forecasted. It is also possible to see
that on BOM’s level 1 it is required a regular HP and a HP FC to manufacture 1 unit of
Ingenia 3.0T, and the non-configured requirement for each is 5 units. The regular HP
configured percentage is 55% and the HP FC is 45%, meaning that in April it will be
needed 2.75 units (5%0.55) for HP and 2.25 units (5*0.45) for HP FC as configured
requirements. The HP and HP FC materials are the higher-level materials of the Basic
System Set being required, being the BSS required 2 times for the regular HP, and 1 time
for the HP FC. The summed requirements of the BSS will be 7.75 (2.75*2 + 2.25*1)
(Andrei, 2015).

The method elaborated on the thesis has three phases. In the first phase, the
material requirements are calculated for each finished good, for the proposed and the
previous demand plan, using the following process: “Multiply all materials on level 1
with proposed demand to obtain non-configured requirements for all first level materials.”
Then, “multiply non-configured demand with configuration percentage to obtain

configured requirements for all first level materials.” After “move one BOM level down”
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and “multiply required quantity with higher level calculated requirements”. And finally,
“iterate step 3 and 4 until all BOM levels are calculated” (Andrei, 2015, p.38).

In the second phase, the materials requirements are summed up having into
account the unique code identification, in the previous and the proposed demand situation
(Andrei, 2015).

At the third phase, the previous and the actual demand plan are compared to

determine the percentile changes by month. The strength of the percentile changes can be

a good indicator to check the proposed demand plan feasibility (Andrei, 2015).

Material requirements proposed demand plan

i a Jun Jul g Sep
4,5 4 4,8 61 2,55 4 4,75 7.7 6,15 56 6,35 14 57,9 133 1265 186 13,35
6,35 7.7 6,25 8,75 6,85 il 7.8 12,85 11,45 10,9 10,85 14 9515 20,3 20,6 321 23,15
2 2,48 3,41 2,16 2,48 0,9 2,83 4,1 3,98 37 3,69 116 32,89 7,89 5,54 10,51 8,55
6,15 6,85 55 & 7,35 3,85 7.6 12 12,35 11,75 10,95 12 8355 185 19,2 31,55 239

364 512 413 565 316 406 453 873 633 641 607 13 5313 1289 1287 1959 13,78
434 466 585 481 316 29 439 631 677 565 627 166 5637 1445 1087 1747 1338
244 306 31 341 211 23 304 521 442 425 417 096 3847 86 78 1267 938
36 365 435 43 22 29 38 59 53 44 53 13 a7 116 94 15 1
Table 3. Method output: Requirements proposed demand plan, from Determination of material
requirement changes of a demand proposition before an MRP run, by Andrei, P. P. D. (2015),

Eindhoven: Technical University of Eindhoven

Material requirements previous demand plan
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total a1 a2 5] Q4

4,5 a 4,8 61 2,55 4 7,45 6,4 4,75 4,45 4.6 14 S5 133 1265 186 1045
6,35 7,7 6,25 875 6,85 5 115 10,75 9,85 10,2 9,15 14 93,75 20,3 20,6 321 2075
2 2,48 3,41 2,16 2,48 09 4,5 3,63 2,78 2,99 2,27 116 30,76 7,89 554 10,51 6,42
6,15 6,85 55 8 7,35 3,85 8,7 11,7 1055 10,95 96 12 914 185 192 31,95 21,75

364 512 413 565 326 411 888 593 528 541 512 13 5793 1289 1302 2009 1183
434 466 545 481 322 293 7,27 618 438 461 48 166 5433 1445 109 17,83 1.,09
244 306 31 341 217 23 542 418 343 35 342 09 3748 86 791 1303 794
36 365 435 43 22 23 815 515 37 375 375 13 448 116 94 15 88
Table 4. Method output: Requirements previous demand plan, from Determination of material
requirement changes of a demand proposition before an MRP run, by Andrei, P. P. D. (2015),

Eindhoven: Technical University of Eindhoven

Material requirement changes or proposed demand plan in %
AJan AFeb AMar AApr AMay AJun AJul AAug ASep AOct ANov ADec ATotal A AQ2 AQ3 A4

0% 0% 0% 096 0% 0% -36% 20% 29% 26% 38% 0% 77% 0% 0% 14% B64%
0% 0% 0% 0% 0% M -32% 20% 16% 7% 19% 0% 2% 056 0% 4% 25%
0% 0% 0% 0% 0% M -37% 13% 43% 24% 63% 0%  105% 0% 0% 19% 86%
0% 0% 0% 0% 0 M -22% £ 17% 7% 14% 0% 19% 0% 0% -2% 21%
0% 0% 0% 0% -3% -1%  -50% 47% 20% 18% 19% 0% 50% 0% -4% 18% 3aT%
0% 0% 0% 0% -2% -1%  -40% 2% 55% 23% 30% 0% 7% 0% -3% 17% 53%
0% 0% 0% 0% -3% -1%  -44% 25% 29% 19% 2% 12 47% 086 -4% 10% 41%
0% 0% 0% 0% 0% we  -38% 15% 43% 17% 4% 0% 78% 0% 0% 20% 59%

Table 5. Method output: Percentile changes, from Determination of material requirement changes of a
demand proposition before an MRP run, by Andrei, P. P. D. (2015), Eindhoven: Technical University of
Eindhoven
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As it is possible to observe from the tables, in July is when the most material
requirements drop, indicating that the quantity needed in that month can be lowered. In
contrast, in August and December, the material requirements increase significantly,
meaning that there will be a need for more material in order to meet the demand (Andrei,
2015).

In the final, a scheme of the output data can be created, resulting from a
combination of the proposed demand plan with the materials lists from the BOM, then
combining the scheme result with logistical parameters and the output data, it’s possible
to have a complete output format (Andrei, 2015).

When using the proposed method, it’s possible to occur some issues. To start with,
it is important that the higher-level material information is available on the BOM before
running the programming tool. Also, the method and his data should be capable to run on
a standard computer, and be written but also executed without mistakes, avoiding big
amounts of data invalidated (Andrei, 2015).

There can also occur lead times differences between the supplier’s ones and the
ones needed for the optimal production. Since it is not recommended to have lead times
fixed on a contract, the recommend way is using the instincts of the employees, that from
experience, already know the materials which are quickly reposed, and the ones that are
not. Like said before, communication with the supplier is always fundamental, in terms
of demand plan feasibility checking (Andrei, 2015).

The method does not include some parameters like, stock levels or replenishment
cycles. It is because the fundamental base of this method is to insert the human
analysation, and if the human analysation is replaced also by the method, the method
would turn into a simple new MRP system, repeating all the problems cited before
(Andrei, 2015).

In ways of conclusion, and after the methodology and the data explained, it’s
possible to observe that the human interaction is one of the main reasons for logistical
problems, and why the method created on the thesis can be important for the well-being

of the company (Andrei, 2015).
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Results Analysation

Starting with the implementation, the method has been developed to be easily used
in a production environment. It is programmed with Visual Basic for Applications (VBA)
with Microsoft Excel 2013, a spreadsheet program that has the capability of executing
formulas inside the cells. In a frame time of 3 to 5 working days long, the method should
be executed soon as possible just after the release of the proposed demand plan, and
before the S&OP meeting, where the proposed demand plan can be accepted,
conditionally accepted, or rejected (Andrei, 2015).

It is important that the input data has no flaws, otherwise the output data will be
unusable. For the extraction of the BOM list for each product, and all the supplier
information from the MRP system, it is used the Every Angle software application. Like
said before, it is also used the SAP for the MRP system management (Andrei, 2015).

In order to pay more attention to the important information, the materials have to
be categorized depending on their risk, in three categories, high, intermediate and low. If
the materials percentage increase or decrease more or equal than 20%, is a high-risk
material; if it is more than 10% and less than 20%, is an intermediate risk material, and if
it is less than 10%, is a low risk material. The materials with high-risk have more
importance “in order to correspond timely with the suppliers” (Andrei, 2015, p.44).

To improve the analysation efficiency, the percentages will have associated
colours, which will give a high visual impact, allowing to reduce the time needed for the

analysation. The high-risk materials will have the red colour associated, the intermediates,

the yellow colour, and the low risks ones, the green colour (Andrei, 2015).

% Changes

atanfl AvetBl amall aspll avoll aunBl AiB sAuBl Asedll aocBl Anol apedd avoll scifd ; Fget] - |

0% 0% 0% 0% 0% 0% -36% 20% 29% 26% 38% 0% 7% 0% 0% 14% 64%
% 0% 0% o% 0% 0% -32% 20% 16% 7™ 19% o% 2% 0% 0% 4% 25%
% 0% o% 0% 0% 0% -37% 18% 43% 20% 83% o% 105% 0% 0% 19% 86%
% o% o% % 0% o% -22% 3% 17% % 14% % 19% 0% % -2% 21%
% 0% 0% 0% -3% -1% -50% 47% 2% 18% 19% 0% 50% 0% 4% 18% 3%
0% 0% 0% 0% -2% -1% -40% 2% 55% 23% 30% 0% 67% 0% 3% 17% 53%
0% 0% 0% % -3% -1% -44% 25% 29% 15% 2% 0% 47% 0% 4% 10% 41%
0% 0% 0% 0% 0% 0% 38% 15% 43% 17 41% 0% 78% 0% 0% 20% 59%
% 0% 0% 0% 0% 0% -57% 6% 57% 19% 1% 0% 87% 0% 0% 26% 60%
0% 0% 0% 0% % 0% -22% 26% % 15% 2% 0% a4% 0% 0% 8% 37%
% 0% 0% % 0% 0% -28% 28% % % 2% 0% 36% 0% 0% 6% 29%
% 0% 0% % 0% 0% -25% 3% 4% e 0% % 0% 0% -6% 1
0% 0% 0% 0% 0% 0% -33% 2% 8% 31% o% 445 0% 0% 5% 39%
% 0% 0% 0% 0% 0% -29% 28% 10% % 200 0% 39% 0% o% 10% 28%
0% 0% 0% % 0% 0% -28% 35% 0% 14% 29% 0% 51% 0% 0% % 43%

Table 6. Colour code marking example, from Determination of material requirement changes of a
demand proposition before an MRP run, by Andrei, P. P. D. (2015), Eindhoven: Technical University of
Eindhoven
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The method is then verified in a real case environment, in this case, on the Philips
Healthcare MR company in July and August of 2015. The test will consist on a set of
propositions that will be evaluated in the Likert scale by seven interviewees, by giving
the perceived value. Like said before, the aim is to create an interview, where the
interviewees are triggered to think critically about the method, the tool and the

propositions (Andrei, 2015).

INTERVIEWEES
1 2 3 4 5 6 7 Average
1 4 4 4 3 4 2 4 3,6
% > 4 4 4 4 5 3 4 4,0
E 3 3 3 4 3 3 4 4 3.4
§ 4 4 5 5 4 3 4 4 4,1
g 5 4 4 4 4 3 4 4 3.9
2 6 3 2 3 2 3 3 3 2,7
Overall average 3,6

Table 7. Interview responses

The first proposition of the set “The proposed method provides the correct
material requirement information.” received an average of 3.6, being on the same level
as the overall average. One of things that was pointed out was the suggestions to add to
the material information, the material lead times to help situations when increases occur
in a lead time. Like described in the chapter before, this is not implemented because lead
times should not be fixed, instead it is recommended to use the instincts from the
experience of the employees (Andrei, 2015).

The second proposition “The output data variety positively influences the ability
to assess the feasibility of a proposed demand plan” received an average of 4.0, being
above the overall average, indicating that this is a high positive contribution on the assist
of the demand plan feasibility checking. In the interviews, the interviewees stated that the
company was now more capable of checking the proposed demand plan feasibility in

terms of material requirements (Andrei, 2015).
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The third proposition “The generated output of the proposed method is perceived
accurate” resulted in an average of 3.4, below the overall average. The interviewees stated
that they couldn’t know if the data result was accurate, because of the amount of
comparisons that it would be needed, and even if they could, it would have been highly
time consuming and repetitive (Andrei, 2015).

The fourth proposition “The proposed method is perceived to be valid” received
an average of 4.1, well above the overall average, indicating a high validity in the
interviews by reaching a fully consensus, meaning that the data generated was really
helpful (Andrei, 2015).

The fifth proposition “The proposed method is perceived reliable” resulted in
average of 3.9, also above the average, with the interviewees saying that the output data
was consistent (Andrei, 2015).

The sixth proposition “The data generated is correctly ordered to assist in the
assessing process” got the worst average of 2.7, well below the overall average. Most of
the reasons to this classification was about the amount of data that was displayed in the
tables. The data generated, for a good comparison would need two screens, because with
one, the data would simply be too large to be analysed by an employee (Andrei, 2015).

The overall perceived value was 3.6, indicating that this method can provide a
way of solving the research problem correctly. It turned out to provide a good help,
making the employees of the company satisfied with the results (Andrei, 2015).

The method can be maintained with relatively few changes, if needed. It can be
updated, to maintain or improve the efficiency, but there is no need for maintenance. Only
the tool requires some more effort. The most time consuming and important part will be
the BOM update. All of these maintenances have to be executed by a programmer, that
will always have to check and update the input data (Andrei, 2015).

It is possible to conclude that this method, which uses the same inputs and has the
same logic of a MRP system, but with just crucial steeps used, has a high impact on
assisting the feasibility of the demand plan. The only thing that has to change as soon as
possible is the ordering of the output data. On the overall, the data output, accuracy and
reliability are above the average, showing that this method can be a good help (Andrei,

2015).
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Conclusion

The thesis was developed around the problem of Philips Healthcare MR, that
experiences difficulties in checking the demand plan feasibility. If the demand plan is
infeasible, and the demand increases unexpectedly, the supply chain will eventually have
some issues, making this situation a priority in order to avoid large financial impacts
(Andrei, 2015).

In an effort to solve this situation, it is formulated a question that acted as a base
for the development of the thesis: “How can changes in material requirement be
determined before an MRP run, based on a proposed demand plan and an old demand
plan, in order to assist in assessing the feasibility of that demand proposition?” (Andrei,
2015, p.16).

To answer the research main problem and question, it was created a method to
assist the demand plan feasibility check, in order to provide to the MRP system a feasible
demand plan without having to use it to check the feasibility. Otherwise the whole system
would need to be recalculated, leading to incorrect material requirements and production
schedules. The MRP system is an important piece of a production environment, so it
needs to be always up-to-date with the operational information. Before the thesis was
made, a method used for high-tech industries, which normally have complex good
structures, was lacking (Andrei, 2015).

The method created calculates the materials requirements changes between the
previously and the proposed demand plan, in order to detect the materials that have a high
impact risk on the supply chain, and this way prevent financial problems with inventory
stuck. It was developed into a tool and tested in Philips Healthcare MR, but it can also be
used in other companies with same level of BOM complexity, preventing this way the
same demand plan problems that can occur. Then, it was evaluated by the employees in
order to obtain a perceived value on the Likert scale, getting by this approach succeeded
(Andrei, 2015).

Apart from the method being executed by trained employees, it can still occur
incorrect executions, misinterpretations, and errors on the output data. During the
execution it can occur some flaws that managers should pay attention, like the low
accuracy of the proposed demand plan, an important part of the research, that has to be a
top priority to improve; the low collaboration between departments; and the low flow of

the information and responsibilities (Andrei, 2015).
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To future researches, it is given some recommendations, like for example, to not
overextend the functions of the method too much, in way to avoid the evolution to another
MRP system, something that is unwanted. One of the points that can be improved is the
lead time, in order to calculate the lead time off settings of the materials and estimate
future order points in the accurate time. Other aspect, is the work floor capacity
calculations, which can be made to get the time of the subassemblies manufacturing
processes, and this way optimize the production efficiency. Also, in production
environments that consumes materials at high speed, more accurate order points could be
also determined (Andrei, 2015).

Other recommendations to further researches, can be about the rescheduling due
to fluctuations of the MPS, which are more frequent to occur in the high-tech industries,
requiring this way quick responding and analysation. The reschedules of the system, like
said before, if in high quantities, provoke system nervousness, and consequentially
negative impacts. Alternative ways to reduce this phenomenon should be investigated
(Andrei, 2015).

Another recommendation provided, reflects about the complexity of the BOM,
that makes difficult to track the changes of material requirements of a demand plan. An
investigation on how is possible to reduce the BOM complexity or the interpretation
difficulties should be a good point to start (Andrei, 2015).

Concluding, and apart from the problems, alerts and recommendations, globally,
the method proved to be effective on his objective of providing a good way of preventing
supply chain issues, by analysing, in a capable way, the feasibility of the forecasted
demand plan, the main problem that served as base for the creation of the thesis (Andrei,

2015).
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Abstrat

Every organization, regardless of the industry in which it operates, has the following
difficulty: how can you make your inventory maintenance and control processes more
efficient? In this sense, Enterprise Resource Planning (ERP) is an information system that
integrates all the processes of the organization into a single system. Due to centralized
data storage of all departments within the organization, an integrated, real-time,
centralized environment is created that enables faster, more extensive and more effective

business monitoring.

The objectives for this research are to identify a tool to evaluate the performance of
inventory management and possible system improvements (ERP). To evaluate the
proposed structure, Heck (2009) elaborated interviews with experts and formulated two
case studies. A current evaluation (without ERP) and an ERP environment was made for

the development of the study.

"Further research in other industries and other technologies are therefore advised to

further validate the completeness and applicability of the structure."(Heck, 2009)
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Introduction

The main reason why companies maintain stocks is uncertainty, and the main objective
is to ensure that the maintenance costs of the products stored do not become very high
and the levels of product offered are not too low. A performance measurement tool for
inventory management could offer more information on the origin of these uncertainties
and help improve this process (Heck, 2009). According to Reid & Sanders (2007),
inventory management serves basically two objectives. First, good stock management is
responsible for the availability of goods. It is important for running operations that the
necessary materials are present in the correct quantities, with good quality and at the right
time to provide a specific level of service. A second objective is to achieve this level of

service while maintaining ideal costs.

To properly control performance, a tool that analyzes your organization's information is
needed. Enterprise Resource Planning (ERP) software can be useful for this purpose. This
software integrates the various departments of the organization, enabling the automation
and storage of the organization's data. Although there is an agreement on the effectiveness
of ERP packages, the known scale of these benefits is limited. Organizations sometimes
fail to identify how to measure the performance of their ERP implementation (Ifinedo,
2008). The following article tries to supress this problem. First, a literary revision is
presented, in which the ERP is introduced, caracterized and analysed. The scope of this

product is discussed, in relation not only to organizations, but to entire supply chains.

Then, the methodology used is presented and described, followed by the case studied
(implementation of ERP in a hospital and comparing its performance with a non-ERP
hospital) and an analysis of the results observe. Finally, a conclusion summarizes the

information collected.
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Literature Revision

At the beginning of the twentieth century, when mass production appeared, came a need
to calculate the quantities of material needed for production. The idea of the company
having to continue producing to always have product in the warehouse led to large
quantities of product needing to be maintained. So-called Material Requirements
Planning (MRP) systems have enabled a computer to use the accurate inventory records,
the quantity of available or programmed materials to calculate the raw material
requirements. MRP represented a major advance in the materials planning process
(Umble et al., 2003). The need to integrate even more (new) techniques led to the

development of a fully integrated solution called Enterprise Resource Planning (ERP).

Business information is of great importance for making the right decisions within an
organization (Watson & Wixom, 2007). Data collection is also an important factor
because more information can help you make a better decision if used correctly. To
monitor performance correctly, you must have a tool that collects business information
first. It is at this point that corporate systems can be very useful. Due to the centralized
data storage of all departments within an organization, the system (ERP) creates an
integrated, real-time, centralized environment that enables faster, more accurate and
extensive business monitoring (intelligence). Because of its holistic approach to the
organization's business processes, the description of this technology supports the
identification of typical business processes for inventory management (Heck, 2009).
Given the speed with which information is available, ERP has the potential to radically

reduce inventories and increase customer service (Johnson & Pyke, 2001).

Uncertainty is one of the reasons companies hold stocks, according to Coyle (2003).
Inventory management can be defined as "managing moving and resting materials". Stock
management basically serves two main purposes (Reid & Sanders, 2007). First, good
inventory management is responsible for the availability of goods. It is important for the
running operations that the required materials are present in the right quantities, at the
right quality and at the right time to provide a specific level of service. The second
objective is to achieve this level of service in relation to the ideal costs. Not all items can

be kept in stock at every cost, for example, therefore, it is necessary to make choices.

The importance associated with inventory management is that it represents a large part of

the costs borne by the company, consequently the greatest benefits can be obtained by
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reducing these costs. Visser and Goor (2004) report that stocks are a source of risk. For
example, the stock may catch fire, may be stolen, damaged, or may decay over time.
Consequently, these events can influence the production process and even cause it to stop
and orders to be delivered too late (Heck, 2009). If inventory levels are lower, the related
risks will also be reduced. The risks from inventory maintenance are again related to costs
because inventories need to be stored safely, and need to be protected against those risks,

which costs money.

There are several points of view regarding the appropriate quantity on the stock level.
Heck (2009) says that the sales department wants to offer its customers the best service.
Therefore the lack of stock is not desirable, and therefore, seen from this perspective, high
security stocks are the perfect solution. Management, on the other hand, has several
different objectives: customer service is important, but management wants to reduce costs

as much as possible in order to generate more profit or be more competitive.

A simple way to manage a stock would be to use a minimum and maximum stock level.
According to Coyle et al. (2003), a minimum stock can help create a level of security for
the existing uncertainties. The maximum stock level is set to ensure that you do not store
too much stock as this would be unnecessary. ERP can be used to actively monitor
inventories to ensure that inventory maintenance costs do not become too high and that
the service levels offered are not becoming too low. These two objectives form the two

main objectives of ideal inventory management (Heck, 2009).

Forecasting is considered the most important process because it is where real money can
be earned: if forecasts are wrong, inventories will be very high, which costs money or,
worse, if inventory becomes too low, this can cause problems in distribution (Heck,
2009). The forecasts are almost never perfect, because there are usually many
uncertainties that need to be taken into account: it is not possible to incorporate all these
uncertainties into the forecast (Ploos van Amstel, 2008). First, you need to determine
what to predict (what items, what level of detail). Secondly, available data must be
collected (eg, historical data). Then a forecast model must be selected. There are different
methods for calculating the forecast. They can be calculated by qualitative methods,
which include: executive opinion, market research and Delphi method (Reid & Sanders,
2007), and quantitative methods such as time series models and causal models (Reid &

Sanders, 2007).
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Based on an interview with a SAP specialist and logistics specialist at KPMG Den Haag,
an analysis is conducted of where ERP improvements within the above process can be

found. In total, eleven potential benefits are identified and related to a process step.
1. MRP (Enhanced Planning)

2. Registration of contracting suppliers
3. Assign approved vendors

4. Advanced budget control

5. Three way match

6. Supplier reliability monitoring

7. Visibility of inventory turnover
Visibility of the dead stock

9. Less waste through better information
10. Better handling of urgent orders

11. Fewer failures through master data
Methodology

In order to get a good measurement of the performance of the inventory management, a
good measurement technique must first be found. After consulting the literature, in order
to have an overview of the most used techniques for performance measurement, the

following were highlighted:

1. Key Performance Indicators (KPIs)
2. Balanced Scorecard (BSC)

3. Return On Investment (ROI)

4. Net Present Value (NPV)

5. Critical Sucess Factors (CSFs)

In the end, KPIs were selected because they form the basis of most other measurement

techniques.
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Key Performance Indicators (KPIs) are quantifiable measures that translate the critical
factors for organizational success. They are usually defined and measured over a period
of time or during a specific time interval. The organization should first agree on which
KPIs to measure, looking at their specific interests. A KPI normally satisfies the SMART
principle (George T. Doran, 1954). Following this principle, later popularized by Peter

Drucker, the KPI must be specific, measurable, attainable, relevant, and time-bound.

As for their nature, there are financial, social, production KPIs, among others. Depending
on the type of organization, department or sector considered, KPIs will differ from each
other, with each organization emphasizing KPIs more closely linked to its objectives. In
the considered example (Inventory Management) an important KPI would be the total

value of the items in inventory.

KPIs will then be very useful measures for the ERP system, as they will generate the
entries for the software, which in turn generate the final statistics and reports. Therefore,
KPIs form the basis of ERP systems, because they determine what goes in / out (Pairat &

Jungthirapanich, 2005).

Since income and expenses are both financial KPIs, the Return On Investment (ROI)
method is also based on the measurement of KPIs. In addition, ROI and Net Present Value
(NPV) are purely financial in nature, and therefore limited in overall performance
measurement (Kleinken & Smits, 2003) (Gunasekaran et al., 2001). The use of financial
and non-financial performance indicators is suggested, in order to meet the managers'
actions and objectives (Wier et al., 2007). The Balanced Scorecard (BSC) method
introduces a structure divided into different categories. However, the BSC method is
based on KPIs to measure performance, only organized into different categories. The
Critical Success Factors (CSF) method is a qualitative only method and is not applicable

in this case because the quantitative results are fundamental in this research.

The main performance indicators (KPIs) will be the most appropriate method to provide
quantifiable measures for this research. KPIs allow a good characterization of the
environment, which is ideal for the case under study. In addition, all other methods

mentioned above are based on KPIs.

However, it should be noted that there are some limitations to using this method. Firstly,
KPIs may present some difficulty in measuring them, having to be clearly defined what

exactly will be measured and how to measure accurately. This limitation is general for all
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methods described above, not being specific to KPIs, so choosing another method will
not solve this problem. Further, KPIs should be defined unambiguously so as to be
consistent in the processes to be measured. The measurement of wrong processes will

lead to erroneous results. This, again, is also valid for the remaining methods.

A second limitation is the freedom of the organization to choose the KPIs to be measured,
which may lead to a lack of coherence among the measured KPIs (Kaplan & Norton,

1992).

Finally, the measurement of KPIs may be undesirable, for a number of reasons, with
particular emphasis on time costs, which could become financial costs. There should be
a balance between the benefit of collecting information and the cost to monitor and
analyze KPIs. In some cases, measurement of KPIs may stimulate deviant behavior (De

Bruijn, 2008). In spite of all these limitations, the KPI method is still the most appropriate.

KPIs are strongly related to ERP because, as we saw earlier, they are the ones that provide
the inputs / outputs to the software. KPIs have different degrees of ease of definition -
some can be easy to define (costs), while others are more difficult to quantify (customer

satisfaction).

ERP captures data of a financial and non-financial nature (Wier et al., 2007), both of
which are important (Sedera et al.,, 2001), (Kaplan & Norton, 1992). KPIs can be
calculated from the information available in the ERP system, or they can provide inputs

to the software.

Results analysis

This section tests the practical applicability of the structure described above. To this end,
three experts were invited to comment on the structure and two case studies were carried
out. It is first made an attempt to reflect on the improvements that the ERP can bring,
followed by the test as to its applicability

To give an opinion on the overall structure and to evaluate the KPIs of each category as
to their importance, percentages were assigned to each KPI in a specific category by each
specialist.

All KPIs were found to be useful, however, the medio inventory received the lowest score.
The experts were asked to judge the structure in general and to evaluate the KPIs of each
category in their importance: percentages were assigned to each KPI in a specific category

by each specialist. The interviewees left some comments, mentioned below. In general,
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the experts were of the opinion that the model was correct, leaving only a few comments.
Mr. Hoogewerf comments that some KPIs are equivalent (the number of delayed requests
will be the same as the number of requests received on time, with different points of
view). Mr. Ploos van Amstel was of the opinion that the model is suitable for monitoring
performance in inventory management, however, the list of 33 KPIs would be very long.
In an ERP environment, there would be no difficulty, but in a less integrated environment,
analyzing many KPIs would be difficult. In this way, a top-10 of the most important KPIs
was built. The following table summarizes this information. Note that there are no KPIs

pertaining to storage in this list.

TABLE 2 TOP-10 MOST IMPORTANT KPIS

Process step KPI Number KPI description
Forecasting 7 Forecasting accuracy
Forecasting 8 Forecasting interval
Purchase 9 Order lead time

Goods receipt 14 Vendor on time deliveries
Goods receipt 15 Vendor too late deliveries
Goods receipt 16 Verification mismatches
Quality check 1 i Quality rejections

Quality check 19 Return orders

Goods issue 32 Order fill rate

Goods issue 33 Rush orders

In addition to the interviews, case studies were also conducted at two hospitals in the
Netherlands. The following is a brief contextualization of the type of industry considered,
and then a comparison and discussion of the results.

While it is normal to associate inventory management with production companies, this is
an important issue also in hospitals. This industry has experienced an increase in
competition in ways that it becomes an interesting topic for study. Health care providers
have to provide a high quality service, coupled with work efficiency and low costs
(Fluente Zorgadvies, 2009) (Ede, 2009). Given the introduction of competition, hospitals
intend to offer higher quality of service with the lowest possible costs. The goal is
therefore to become more efficient and focus as much as possible on your core business
(NVZ, 2006). In the health sector, quality is very important, so a high level is created for
the logistics department. There is more pressure on prices, so the importance of good

inventory management grows.
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Since the last decade, most hospitals have begun to adopt IT solutions in their
organizations, but there are still many differences between hospitals, which makes this
industry perfect for assessing the impact of ERP. Many hospitals (particularly regional
hospitals) use separate software applications for different tasks and departments.
Through interviews with buyers and logistics managers, hospital outcomes were acquired
and compared using pattern matching. During these interviews, the KPIs were discussed
and measured.

The first hospital (Hospital A) is a medium-sized hospital with about 390 beds. The
hospital has about 1,500 employees (1,000 full-time employees) and about 120
specialists. The hospital grows at a rate of 10% to 15% per year. It is located near the
center of the city, with stock being stored inside the building, separating sterile products
from non-sterile products. The stock management is part of the functions of the
purchasing and logistics department. This department is responsible for transportation
and distribution of all goods (except food and persons) required for normal business
operations. In this hospital different departments use different software solutions, so that
different aspects of hospital management are not integrated. Hospital A does not have an
integrated ERP system, so it will serve as the example without ERP. The detailed

procedures for hospital A are described in the following diagram:

FIGURE 13 DETAILED PROCESS STEPS AT HOSPITAL A

The second hospital (Hospital B) considered is also of medium size, marginally larger
than hospital A, with about 450 beds. Consequently, hospital B counts on more employees
- about 2100 - (1600 full-time), and 200 specialists. It is located in two places, with the
inventory to be kept inside the main building, separating sterile materials and non-sterile
materials. This hospital uses ERP (SAP) software in the finance and logistics department,

and partly in other departments. Inventory management is in this case done through ERP.
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The detailed procedures of hospital B are also presented in the following table:

FIGURE 14 DETAILED PROCESS STEPS AT HOSPITAL B

The results observed, divided by the 11 previously formulated hypotheses, were as

follows:

1.Forecasting / planning: MRP (improved planning) - the accuracy of the forecast
observed at hospital B was better. These observations may not be reliable, but since this
hypothesis has no evidence for their falsification, it can not be rejected.

2. Purchase: Vendor contracting registration - In hospital B, shorter delivery times were
verified, however, as in the previous point, these results may not be reliable.

3. Purchase: Assign approved suppliers - ERP showed no noticeable benefit in this
hypothesis when comparing the two cases.

4 Purchase: Advanced budget control - hospital B indicated that ERP made it easier to
obtain information on budgets, with integration between departments.

5.Goods receipt: Three-way-match (between purchase, goods receipt and invoices) -
Hospital B uses fewer employees for the same amount of inventory. This hypothesis will
be plausible.

6.Goods receipt: Supplier reliability monitoring - Hospital A presented slightly better
results in this optics.

7. Storage: Inventory turnover visibility - measured KPIs did not provide data on this
hypothesis, therefore this could not be tested.

8. Storage: Dead stock visibility - hospital B gets a better perception of its stock when
compared to hospital A

On the basis of the results, this hypothesis should be rejected.
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10. Goods issue: Better handling rush orders - the hypothesis was rejected because the
data collected do not give evidence for its confirmation

11. General: less faults due to master data - hospital B required much less personnel to
handle the same amount of stock as hospital A. In this way, the hypothesis is rejected.

In short, there were difficulties in collecting data and analyzing hypotheses.
Improvements were observed in forecast accuracy, supplier hiring registration, and triple
match process. Hospital B did not require as much staff as hospital A, which can be seen
as evidence that ERP was beneficial. The results did not differ much, and no real

improvement was observed.

Conclusions

It is recommended that the two hospitals make periodic (monthly) measurements of KPIs,
especially those of the top-10, in order to create greater awareness of their own processes.
As indicated above, the list of collected KPIs was not exhaustive and may not be
complete. There are also limitations of the structure regarding the number of measured
metrics. Situations that require a different set of KPIs for measurement may arise. It
should be noted that it is practically impossible to create a completely complete study
structure. Moreover, the case study and conducted interviews served as validation of the
built structure. Another point of criticism may be the lack of consideration of certain costs
(direct and indirect) inherent to ERP integration.

There are opportunities to generalize the framework. While in this case it was tested to
look at the impact of ERP on the healthcare industry, it would be interesting and plausible
to apply this test to other similar technologies - including other versions of ERP (and SAP
variant only) - and in other industries. It would also be relevant to apply this framework
for the analysis of changes over a period of time, having the advantage of not having
structural, cultural differences, among others; when comparing organizations. Also the
top-10 list of KPIs may be useful for other analyzes, without the complete application of
this framework. Smaller organizations may benefit more from the framework presented
here, as larger organizations are more likely to be at a more advanced stage of ERP
implementation and will already have other tools to control their performance.

The comparison performed should be seen only as a first attempt to compare contrasting
performances, and for more valid results a deeper analysis should be conducted. There

were no major differences between both hospitals. Hospital B (with ERP) had a slightly
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higher performance, however, this may not be a consequence of ERP integration. More
research was needed, with more quantitative data to give a more reliable validation.

The choice of the type of organization to be compared proved to be more complicated
than expected, since the search for organizations equivalent enough to conduct the
validation of the proposed theory was difficult. The lack of cooperation in sharing
relevant data was also a hindrance.

As previously mentioned, the main objective initially proposed was to create a tool for
measuring the performance of inventory management. For this, a framework has been
developed that allows the organization the means to do so. In addition, a secondary
objective was to observe how ERP tends to improve the performance of inventory
management. The framework also proved to be effective in validating hypotheses related
to the use of ERP.

Taking everything into account, it has become clear that there is still room for more
research, in order to create a more solid basis for the foundation of this model. The
framework is only applied once in the course of this research. Further research as to the
applicability of this model in other industries would also be necessary. Although
theoretically this can be done, practical validation would be essential, and the type of
industries for which this model is valid can be listed. Another interesting topic for future
research relates to the expansion of the model for all partners in the supply chain. Finally
human factors could be introduced in the future, in order to observe what impact the

human experience has on the model.
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Resumo

O objetivo de estudo desta tese consiste no melhoramento do controlo de capacidade de
um workshop de um servico de drives, sendo que as solucdes apresentadas sdo apenas
para a oficina em especifico, apesar de os métodos poderem ser aplicados em outras
oficinas. Segundo a tese concluimos que a melhor forma de resolver o problema em
questdo ¢ através do Unico fator constante ou seja o trabalho e a gestdo da capacidade na

oficina.

Este estudo tera uma abordagem através de uma metodologia quantitativa e qualificativa

utilizados no processamento de informacgdes e na obtencao de conclusdes.
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Introducio

Esta tese tem como objetivo melhorar o controlo de capacidade de um workshop de
servico de drives, identificando as principais restrigdes que prevalecem no sistema e
sugerindo medidas de controlo de capacidade a serem tomadas com base nas mesmas. A
empresa sugeriu que os seguintes pontos fossem discutidos: “Quais tipos e tarefas de
pedidos devem ser observados para criar um entendimento suficiente da carga de
trabalho atual; Um sistema ou uma ferramenta que permita esta observacdo; Uma
sugestdo de um recurso que poderia ser usado como o pardmetro de orientacdo no
sistema, isto €, uma restricdo de processo; Uma sugestdo de como essa ferramenta pode
ajudar a confirmar pedidos com base na capacidade; Uma visdo sobre quais mudangas
serilam necessarias no sistema de tecnologias de informacdo para implementar as

mudangas discutidas acima”.

Esta tese abordara apenas as operagdes dos servigos de drives da empresa em questdo e
ndo considerard os processos semelhantes da empresa no exterior, nem sugerira

solugdes para eles.

A revisdo da literatura comecara com um olhar sobre a servitiza¢do, uma tendéncia de
toda a industria de se concentrar cada vez mais em servigos intangiveis oferecidos ao
lado de produtos tangiveis. Sera seguido por um olhar sobre o conceito de Disponivel
para Promessa, que ¢ central para o controle de capacidade e planejamento de
produgdo. A seguir, a Teoria das Restri¢des sera discutida. A Manutencdo Preditiva sera
brevemente introduzida no final da revisdo da literatura, a fim de discutir as perspetivas

futuras da industria.

Apo6s revisdo da literatura, os métodos e metodologia aplicados neste caso serdo
discutidos. Em seguida, a empresa do caso e o workshop serdo introduzidos, juntamente
com os processos atuais de planejamento de operagdes. Depois de apresentar o
problema de pesquisa, a solucdo é apresentada. O capitulo destinado para a solucdo do
problema esta estruturado da seguinte maneira: primeiro discutira como devem ser
processados o controle de capacidade na oficina, de segunda inclui os pardmetros em

que o sistema devera abranger e por ultimo a sua execucao técnica.
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Revisao de leitura

De inicio havera um olhar sobre a servitizacao, o conceito de disponibilidade para
promessa nas industrias de manufatura, discutird também a teoria das restri¢cdes, € por

ultimo abordara o conceito de manutengao preditiva.

Segundo Baines et al. (2008) a servitizagdo carateriza-se como “a inovacdo das
capacidades e processos de uma organizacdo para mudar a venda produtos e servigos
integrados que agregam valor em uso”, ou como “criar valor adicionando com servigos
nos produtos”. Com isto as empresas conseguem disponibilizar aos clientes solugdes
abrangentes, em vez de apenas o produto fabricado, fazendo assim com que os

relacionamentos entre os clientes € as empresas mais importantes.

Para que as empresas se transformassem em organizacdes de servigos, Oliva e
Kallenberg (2003) propdem um programa de quatro etapas: consolidar a oferta de
servigos relacionados ao produto;” Entrada no mercado de base instalado; expandirdo da
oferta de servicos basicos instalados; assumindo as operagdes do usuario final.” No
artigo de Vandermerwe e Rada de 1988 sobre a servitizacdo foram expostas trés razdes
para a servitizagdo: “bloquear concorrentes, prender clientes e aumentar o nivel de
diferenciagdo.” Com mais pesquisas sobre o assunto, Turunen (2013) escreveu sobre
quatro argumentos diferentes para o surgimento da servitizagdo: ‘“‘argumentos

econdmicos, estratégicos, competitivos e focados na sustentabilidade.”

Servir uma empresa exige dominar cenarios e estratégias mais desafiadores do que
simplesmente focar na fabricacdo ou nos servigos. Turunen sugeriu uma maneira de
codificar a mudanga, dividindo rotas de transformac¢dao em potencial dentro de uma

empresa em trés: servitizacao tradicional, reversa e parcial.

ATP (Available-to-promise) é um conceito projetado para que as empresas coordenem
os cronogramas de produgdo com promessas de pedidos (Jacobs et al., 2011),
consistindo principalmente num sistema de software imposto no setor de planejamento
de recursos da empresa, Framinan e Leisten (2010) dividiram as atividades da empresa
relativas a pedidos de clientes em trés partes diferentes: recolha de pedidos,

planejamento de producdo, e execucdo de ordens.
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Relativamente a teoria das restrigdes (TOC-Theory of Constraints) ha a ideologia
subjacente de que uma empresa deve ganhar dinheiro enquanto cumpre duas condigdes
necessarias, a propensao de um ambiente de trabalho que satisfaga os funcionarios e
também o fornecimento adequado ao mercado, estas duas tem de ser aplicadas no
presente e no futuro (Gupta & Snyder, 2009). O foco da teoria das restrigdes ¢ no
aumento da produgdo, ndo na reducdo de custos, ao contrario da maioria dos métodos
utilizados no seu tempo (Watson et al., 2007). Medidas financeiras frequentemente
discutidas no contexto da lucratividade de uma empresa sao lucro liquido, retorno sobre
o investimento ¢ fluxo de caixa. No entanto, Goldratt introduz trés medidas proprias
para monitorar a otimizag@o da producdo: taxa de transferéncia é a quantidade de saida
vendida, o inventario ndo vendido ndo constitui taxa de transferéncia. Inventario € o
dinheiro que ¢é investido em artigos que a fabrica pretende vender. Despesas
Operacionais ¢ o dinheiro gasto pelo sistema para transformar o estoque em taxa de

transferéncia.

A manutengdo preventiva ¢ uma manutencdo com o objetivo de reduzir o tempo de
inatividade de uma planta de producdo e os seus custos associados, corrigindo os
problemas de um equipamento de modo a que o equipamento ndo tenha falhas. Consiste
na inspecdo sistematica, detecdo, corre¢dao e prevencdo de falhas, antes que se tornem
falhas capazes de afetar a produgdo (Bana e Costa et al., 2011). Em sua estrutura, a
manutengdo preditiva é a versdo mais sofisticada da manutengo preventiva dando mais
valor, a0 mesmo tempo em que resulta em maior vantagem competitiva. Todos os

funciondrios da empresa devem participar para tornar a manutencdo uma prioridade.

A servitizagdo oferece uma visdo mais ampla para a situagdo do setor industrial, as
empresas estdo cada vez mais focadas em servigos, na qualidade e exclusividade. O
conceito de disponivel para promessa discute como os pedidos dos clientes sdo tratados
quando chegam ¢ a entrega ¢ prometida ao cliente com base na carga real de trabalho da
fabrica ou da oficina. Teoria das restricoes ¢ uma filosofia de gestdo que destaca a
descoberta das restrigdes de um processo € seu encaminhamento, fazendo assim com
que o processo seja mais eficiente. Finalmente, a manutengdo preditiva e uma
manutencdo que esta a tornar-se uma tendéncia. Com a mesma, as unidades nio sdo
reparadas apenas quando quebram ou com base em um cronograma, mas sim na

condicao real da unidade. (Katriina Suojala,2016).
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Métodos e Metodologia

Esta tese € um estudo de caso unico com métodos qualitativos e quantitativos utilizados
no processamento de informagdes e na obtencdo de conclusdes. O estudo do caso € uma
estratégia destinada a pesquisas que desejam examinar a dindmica de varios cenarios
(Eisenhardt, 1989). Este estudo ¢ diferente dos estudos tradicionais direcionados por
hipoteses, especialmente no sentido de que € indutivo; as hipoteses apenas sdo criadas
quando a amostragem, coleta de dados ou processamento estdo efetuados (Brax, 2015).
Dai resulta que a teoria obtida é frequentemente nova, testavel e empiricamente valida

(Eisenhardt, 1989).

O autor anteriormente mencionado criou um processo de oito passos para a construcao

de uma teoria.

O autor anteriormente mencionado criou um processo de oito passos para a constru¢ao

de uma teoria.
1. Primeiros passos - definicdo de uma questao de pesquisa;
2. Seleg@o de casos - populacdo especificada com populagdo teodrica, ndo aleatdria;

3. Elaboragdo de instrumentos e protocolos - multiplos métodos de coleta de dados,

qualitativos e quantitativos combinados;

4. Inserindo o Campo - coleta e analise de dados sobrepostos;

5. Analise de dados - analise dentro do caso;

6. Hipodtese de modelagem - tabulagdo iterativa de evidéncia para cada;

7. Enfolding Literature - comparagdo com literatura conflitante e similar;

8. Alcance do Encerramento - saturagdo tedrica quando possivel (Eisenhardt, 1989)

Ha diversas obje¢des a aplicabilidade dos estudos de caso na pesquisa cientifica mesmo
sendo a mais popular (Piekkari et al., 2009). Algumas queixas incluem, por exemplo, a

generalizagdo da teoria de casos que podem nao ser representativos (isto €, sem
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amostragem aleatoria), entrevistas como fonte de informacao e os desafios de apresentar

evidéncias empiricas no contexto de estudos de caso (Eisenhardt & Graebner , 2007).

No entanto, essas questdes surgem principalmente por meio da compreensdo
equivocada do conceito de estudo de caso, possivelmente auxiliado por uma escrita
pouco clara ou pelo projeto de pesquisa do pesquisador. O objetivo de um estudo de

caso ¢ desenvolver uma teoria, e ndo testa-la. (Katriina Suojala,2016)

Existe um risco de os entrevistados responderam as perguntas apenas para “parecer
bem”, no entanto pode ser mitigado através de varias técnicas na recolha de dados, uma
das quais, na escolha dos entrevistados que tem diferentes carateristicas, por exemplo,

diferenca de idade, diferentes niveis sociais. (Eisenhardt & Graebner , 2007)

Para tornar a pesquisa ¢ a escrita deste estudo o mais eficiente e estruturado possivel, foi
criado um cronograma no inicio da pesquisa. Foi acordado com os instrutores que
haveria uma reunido mensal para averiguar, onde o avango do estudo seria discutido e
os objetivos estabelecidos para o proximo més. O cronograma foi repartido em quatro
grandes fases: pesquisa teodrica, ou seja, a pesquisa ¢ a escrita da revisdo da literatura,
entrevistas, ou seja, realizacdo de entrevistas ¢ exploracdo dentro da empresa, analise,
ou seja, a compreensdo do problema e planejamento de uma solucdo, por ultimo o

termino da tese e realizando correcdes com base no feedback. (Katriina Suojala,2016)

As questdes da entrevista do estudo foram baseadas no conhecimento obtido a partir da
revisdo da literatura. As entrevistas foram todas realizadas em finlandés. Devido a

sensibilidade do tema, os entrevistados permanecem andnimos. (Katriina Suojala,2016)

A andlise consistiu na combinacdo das informa¢des adquiridas dos trabalhos
académicos e da empresa, buscando assim compreender a causa das questdes
pesquisadas. Compreendendo qual era o problema, a solu¢do poderia ser obtida através

deste. (Katriina Suojala,2016).

A abordagem do estudo de caso combinada com a énfase académica na servitizagdo e na
teoria das restrigdes juntamente com as entrevistas qualitativas se encaixam muito bem
no problema da pesquisa. As entrevistas foram importantes para entender o negocio e a
causa das questdes pesquisadas: a analise quantitativa isolada ndo teria oferecido muita
informacao pois havia escassez de dados no sistema informacgao tecnoldgica. A industria

de servigdes ¢ bastante dependente dos seres humanos sendo que estes estdo ligados as
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pessoas, logo ndo podem ser separaveis. Assim, uma abordagem mais qualitativa pode
ser vista como adequada para preservar a natureza Unica dos seres humanos como
sujeitos de pesquisa. Do ponto de vista académico, concentrar-se na teoria de restrigdes
como a abordagem de solugdo de problemas foi uma escolha adequada. Ele ofereceu
insights sobre o que focar e permitindo assim a criar uma visdo estruturada do problema
de pesquisa. Por outro lado, a teoria das restrigdes concentra-se principalmente nos
processos relativos a industria manufatureira. As operagdes de servigos industriais
diferem da fabricacdo, tornando a abordagem menos direta. O estudo exigiu um novo
olhar na literatura académica, a fim de desenvolver essa complexidade. No entanto,
devemos realgar que nenhuma abordagem académica simplificada poderia ser perfeita
para uma situacdo da vida real, e na verdade cria mais valor para o estudo,
academicamente para aplicar com sucesso praticas tradicionalmente usadas em um
ambiente em outro. Assim, a escolha de usar a teoria de restrigdes como a abordagem de
solucdo de problemas pode ser vista como apropriada para este estudo. (Katriina

Suojala,2016).

Analise dos Resultados

A empresa ABB e uma empresa lider ligada as tecnologias de energia e automacao
permitindo que os seus clientes melhorem o seu desempenho e reduzam ao mesmo
tempo o impacto ambiental. Este e um setor com poucas, mas grandes empresas, sendo
que a ABB opera em automacdo discreta e movimento, produtos de baixa tensao,
automacdo de processos, produtos de poténcia e sistemas de energia. Iremos agora
apresentar o problema e de seguida as suas solucdes. Os cinco principais desafios na
area de planejamento de capacidade sdo os seguintes : A falta de conhecimento da
capacidade maxima tedrica do workshop; O desconhecimento por parte da
administracdo em relacdo a eficiéncia dos seus recursos e das melhorias na operacdo
implementadas, pois a visdo geral da oficina e inexistente alem do saber dos
encarregados apresentando assim um problema de comunicacdo; Incompreensdo da
quantidade de capacidade disponivel/reservada; Os Encarregados despendem grande

quantidade de tempo para a verificagdo dos trabalhos pessoais e as situagdes de

164



capacidade da oficina, como consequéncia os processos de atribuicdo de tarefas sdo
complexos e demorados; Falta de interligagdo entre departamentos; Os tnicos que tem
informagdes sobre a situacdo atual na oficina sdo os encarregados e com a falta dos
mesmos gera atrasos de produgdo afetando também a carga de trabalho na oficina; Por

fim falta de visibilidade para a futura carga de trabalho. (Katriina Suojala,2016).

Sendo o melhoramento ¢ a facilitagdo dos processos ocorridos na oficina um dos
principais focos neste trabalho, este ¢ afetado pela dificuldade por parte dos

trabalhadores em utilizar um sistema de informagdo informatica complexo.

Um dos passos para a solu¢do do problema e o dos parametros do processo, para
complementar este estudo a teoria do TOC foi escolhida para ajuda na procura de
solugdes, sendo que para este conceito a restricdo define-se como “qualquer elemento
ou fator que impeca um sistema de atingir um nivel mais alto de desempenho em
relacdo ao seu objetivo” (Blackstone e Cox, 2004), causando assim gargalos nos
processos de producao impedindo a melhor eficacia do mesmo.Com a TOC devemos
investigar as solucgdes e planejar o trabalho em volta das mesmas. Segundo Wernerfelt
(1984), o trabalho que uma empresa possui pode ditar o sucesso e o fracasso da mesma,
referencia o trabalho como um recurso potencial para vantagem competitiva. Sendo que
a quantidade de trabalhadores presentes no dia a dia da empresa pode ditar quanto a
empresa consegue trabalhar. Logo para uma oficina industrial quebra as restri¢des o seu

foco deve ser na quantidade e habilidades de trabalho.

Outro conceito chave para a resolug@o do problema o ATP tem a mesma base, pois pode
dar respostas ao pedido dos clientes com base na disponibilidade de recursos (Simchi -
Levi et al., 2004). Os encargados de comunicagdo discutem a capacidade de a oficina
aceitar novas tarefas com os outros departamentos, através do recurso mais importante,
o trabalho, sendo que a quantidade de trabalho qualificado tem impacto na oficina, este

pode ser visto como um recurso restritivo.

O passo seguinte a adotar e decisdo de quais as unidades que devem observar. Visto que
o trabalho € uma restricdo ha necessidade de controlar a distribui¢do das equipas, sendo

que diferentes equipas t€m diferentes conhecimentos.

A consideragao do tempo e o ultimo paramento a apresentar, € necessario a realizagao

de estimativas do tempo que as diversas tarefas despendem para as varias equipas. Outra
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situacdo, mas delicada de analisar ¢ os reparos em que 50% do trabalho e feito quando o
equipamento chega a oficina, o restante do trabalho e apenas realizado com a aprovacao
do cliente. Para a resolucdo deste problema uma estimativa de tempo distinta da referida
anteriormente tem de ser implementada, sendo que esta funciona da seguinte maneira,
50% do trabalho e direcionada para a semana em que a unidade chega a oficina e o
restante do trabalho s6 reserva “tempo” apos o cliente ter enviado a autorizacio.

(Katriina Suojala,2016).

O sistema técnico utilizado pela AAB foi o ERP (Enterprise Resource Planning), que
carateriza-se como um sistema integrado de gestdo empresarial, ¢ ¢ um produto
principal da SAP (Systems Applications and Products). Esta integra uma transacdo de
controlo de capacidade que pode ser alterada em fungdo das necessidades do workshop.
Este foi o sistema usado para uma solu¢do que permitia a possibilidade de incluir a
exportacdo de dados para Excel, melhorando as formas de comunicacdo dentro da
oficina, alem disso, os operarios e os encarregados tinham sempre a informagdo de
quem e onde estava sendo executada cada tarefa, pois o mesmo tinha uma exposi¢do
dentro da fabrica, incluindo também cinco onde sdo incluidas quatro filas de trabalho
diferentes(ordens de servigo, ordens de produgdo, lotes de inspecdo e tarefas de
notificagdo) novos centros de trabalho para substituir os antigos que eram utilizados
pela oficina, sendo facilmente alterados os empregados de centro para centro. (Katriina

Suojala,2016).

Alem de tudo isso este sistema contribui para que os encarregados conseguissem reduzir
o numero de codigos drasticamente de 1255 para apenas 183 facilitando as operagdes na

oficina.

Finalmente, as tarefas de notificacdo e os lotes de inspecdo ainda precisam ser
discutidos. Enquanto simplesmente contamos a quantidade de tarefas cumpridas durante
o periodo de 8.6.2015-4.12.2016, 21% eram lotes de inspe¢@o ou tarefas de notificacao.
No entanto, ¢ preciso levar em conta o fato de que essas tarefas requerem um tempo
significativamente menor do que os outros tipos de tarefas realizadas na oficina. Depois
de considerar os requisitos de tempo (por exemplo, aplicar tempos médios para ordem
de servico: 8 horas, ordens de produgdo: 4 horas, tarefas de notificagdo: 1 hora e lotes de
inspegdo: 0,5 horas), elas consistem em apenas 3% das tarefas do workshop durante o

periodo de tempo observado. Assim, essas tarefas foram consideradas menos

166



importantes ¢ um grande projeto de criagdo de um novo sistema de planejamento de
tempo para elas foi abandonado. Essas tarefas ndo sdo, no entanto, completamente
descartadas. Eles podem receber uma estimativa de tempo (atualizada em uma tabela no
SAP) que pode ser conectada a um centro de trabalho por meio de um trabalhador ao
qual a tarefa esta atribuida. Como todos os trabalhadores estdo conectados ao centro de
trabalho no qual trabalham atualmente, todas as suas tarefas pessoais também estdo
conectadas ao mesmo centro de trabalho. Desta forma, tarefas de notificacdo e lotes de

controle também sdo incluidos nos célculos de capacidade. (Katriina Suojala,2016).

Em resumo, um sistema que explora o sistema de TI existente intitulado SAP ¢
planejado como resultado deste estudo. Baseia-se nas habilidades dos trabalhadores e,
portanto, opera com base nos cinco grupos de trabalhadores introduzidos anteriormente.
Todas as tarefas recebem horas planejadas que constituem a reserva de capacidade para
a tarefa. As tarefas sdo atribuidas a um determinado grupo de trabalho, permitindo uma
perspetiva para a carga de trabalho geral do workshop, uma vez coletada em uma figura
pelo sistema. Pode-se resumir que as principais vantagens do sistema de controle de
capacidade estdo criando uma melhor visibilidade da carga de trabalho da oficina para
mais pessoas, criando uma ferramenta para facilitar o trabalho dos encarregados e
possibilitando melhor comunicacdo a geréncia e outros departamentos da ABB sobre

diferentes topicos na oficina. (Katriina Suojala,2016).

Conclusao

A ABB como lider de operagdes de servigos industrias conforme mencionado pela
quantidade de referencias & ABB encontradas nesta literatura académica. A mesma,
procura ndo apenas aumentar a quantidade de servigos fornecidos, mas também fornecer
servigos complicados ¢ com maior valor agregado, como retrofits, atualizagdes e
contratos de manuten¢do de longo termo. Para alem dos servigos que fornecem
crescimento, a empresa foca na sustentabilidade através da servitizagdo (Turunen,

3

2013). A empresa mencionou a servitizacdo como “uma forma de as empresas
prolongarem o ciclo de vida de seus produtos oferecendo mais manutengdo e servigos

mais complexos, diminuindo o impacto ambiental de seus produtos” (Turunen, 2013).
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O futuro da ABB em relagdo aos servicos também ¢ afetado pelos rapidos avangos
tecnologicos esta decidiu introduzir um monitoramento de controlo remoto.com este
servigo o objetivo e monitorizar as operagdes do inversor enquanto ele esta em uso e em
coleta de dado prevendo assim as necessidades de manutencdo de uma unidade.

(Katriina Suojala,2016).

Com as unidades de acionamento a empresa consegue reduzir varios custos através dos
programas de manutencdo preditiva sendo esta a principal filosofia de manuteng@o nos

acionamentos.

Outros dos fatores e que as oficinas oferecem mais do que apenas servigdes de reparo.
“Eles ja produzem unidades de troca, retroflitas e software de download, entre outras
tarefas. IOT ndo afeta diretamente a maioria desses servi¢os. Servigos como unidades de
troca sdo operagoes semelhantes a produg¢do, muito parecidas com as de uma linha de

producdo de uma fabrica” (Katriina Suojala,2016).

Com o aumento de importancia dos servigos, os processos que estdo associados aos
mesmo também aumentam a sua importancia e tornam-se assim mais centrais na
vantagem competitiva da empresa, logo, ¢ necessario considerar a importancia de

controlo e gerenciamento das operagdes na oficina.

Ao ampliar a amostra em varias oficinas de servigos industriais em diferentes industrias,
pode-se obter um entendimento mais completo sobre como a restricdo de recursos do

trabalho afeta as operagdes de servigos industriais.

Depois que o sistema tiver sido criado, as etapas a seguir poderdo ser executadas: iterar
o sistema até a perfeicdo - no momento, existem relativamente poucos roteiros e grupos
de listas de tarefas, mesmo que, por exemplo, diferentes reparos em uma mesma
equipem provavelmente exijam horas planejadas diferentes. Assim, deve-se: Recolher
os dados nas horas planejadas vs. horas reais exigidas por cada tarefa; Compare os
dados; Criar novos roteamentos ou grupos de listas de tarefas para essas tarefas.

(Katriina Suojala,2016).

Uma vez que as horas planejadas comecem a corresponder a realidade, a necessidade
de comunicagdo entre os diferentes departamentos é diminuida. Como outros
departamentos podem confiar na quantidade de capacidade livre visivel no sistema, eles

podem ndo precisar perguntar sobre a possibilidade de aceitar novos pedidos da maneira
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que fazem no momento. Eles podem simplesmente verificar a situagdo e decidir se

aceitam um pedido ou ndo. (Katriina Suojala,2016).

Foi criado um sistema com melhor visibilidade da carga de trabalho na oficina,
facilitando o trabalho, permitindo também um melhor controlo de qualidade dos
operarios ¢ dos encarregados operando também num sistema de melhor comunicacao

entre os diversos departamentos da ABB. (Katriina Suojala,2016).

No inicio, a empresa do caso expressou seus desejos em relagdo a este estudo, que pode
ser encontrado no capitulo um. A questdo mais central colocada foi a da gestdo de
recursos: que recurso observar para descobrir a capacidade da oficina? Uma lista dos

resultados desejados do estudo foi apresentada a seguir (avaliagao apds cada ponto):

Descobrir tipos de tarefas ¢ tarefas a serem observadas para criar um entendimento
suficiente da carga de trabalho atual; Descobrir um sistema ou uma ferramenta que
permita esta observacdo; Uma sugestdo de um recurso que poderia ser usado como o
parametro de orientagdo no sistema, ou seja, uma restricdo do sistema ;Uma sugestdao de
como essa ferramenta pode ajudar a confirmar pedidos com base na capacidade; Uma
visdo sobre quais mudangas seriam necessarias no sistema de TI para implementar as

mudangas discutidas acima; (Katriina Suojala,2016).

Com base nos requisitos fornecidos pela empresa e nas solucdes fornecidas pelo estudo,
pode-se avaliar que o estudo atendeu bem as necessidades da empresa. Apenas um
ponto nao foi respondido como desejado e, nesse caso, a razdo era que ele era visto

como desnecessario no momento pela empresa. (Katriina Suojala,2016).
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Resumo

O Custo do Ciclo de Vida (CCV) é um método normalmente usado para avaliar varias
alternativas e escolher a melhor solugdo, ajudando a minimizar os desperdicios ¢ a
maximizar o rendimento para variados tipos de sistemas.

Este método ndo ¢ frequentemente utilizado nos estudos de Front End Loading
executados pela empresa operadora em cooperagdo com o seu contratante para a
modificacdo das instalagdes existentes numa reserva de petréleo. Na maior parte dos
casos, as solugdes técnicas propostas sao frequentemente escolhidas com base no custo
da aquisicao inicial, negligenciando o custo completo do ciclo de vida, que inclui custos
de operagdo e manutencdo. O objetivo deste artigo ¢ propor uma solu¢do pratica e
avaliagdo do CCV para selecionar a melhor técnica para projetos de modificagdo. Desta
forma, a empresa documenta adequadamente os critérios e calculos como documento de
apoio para a tomada de decisdes no projeto. E realizado um estudo de caso prético e o
método de calculo CCV simplificado ¢ proposto. E também recomendado que a analise
de CCV seja estendida para a avaliagdo de propostas enquanto compra novos

equipamentos criticos durante a fase de execugdo do projeto.

Palavras-chave: Custo do Ciclo de Vida; Modifica¢ao; Estudos de Front-End Loading
(FEL), Operagdo e Manutencao.
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Abstract

Life Cycle Cost (LCC) is a method commonly used to evaluate various alternatives and
choose the best solution, helping to minimize waste and maximize yield for various types
of systems.

This method is not often used in Front End Loading studies carried out by the operating
company in cooperation with its contractor for the modification of existing facilities in an
oil reserve. In most cases, the proposed technical solutions are often chosen on the basis
of the initial acquisition cost, neglecting the full life-cycle cost, which includes operating
and maintenance costs. The purpose of this article is to propose a practical solution and
evaluation of the LCC to select the best technique for modification projects. In this way,
the company adequately documents the criteria and calculations as a document to support
decision making in the project. A practical case study and simplified LCC calculation
method is proposed. It is also recommended that LCC analysis be extended for proposal
evaluation while purchasing new critical equipment during the project implementation

phase.

Keywords: Life Cycle Cost; Modification; Front-End Loading (FEL) Studies, Operation

and Maintenance.

INTRODUCAO

Os padrdes e métodos existentes para a realizacdo de analise do CCV nao sao
eficazes para os projetos de modificagdo. Desta forma, vai focar o projeto de modificagdo
realizado para uma plataforma de petrdleo e gas localizada na Plataforma Continental
Norueguesa (NCS) com tempo, espago e recursos limitados. Com base nisso, tentardo
resolver os seguintes problemas: quais os critérios ou impulsos importantes para escolher
as melhores solugdes técnicas; quais sdo os condutores de custos apropriados a serem
considerados; quais critérios ou fatores devem ser aplicados no calculo do CCV; por que
¢ importante considerar o CCV nos projetos de modificagdo; para que tipo de
equipamento ou sistemas a analise CCV deve ser aplicada; como implementar a avaliacao
do CCV na fase inicial do projeto de modificagdo de maneira pratica.

O principal objetivo da tese analisada ¢ estudar e propor um método pratico para

a empresa operadora considerar a avaliagdo mais detalhada do CCV dos equipamentos/
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sistemas criticos na sua fase inicial dos projetos de modificagdo. Pretende-se também
propor um método de calculo pratico, com um caso de estudo, para obter o CCV das
alternativas propostas e, assim, auxiliar a equipa de gestdo de projetos a escolher
economicamente a solucdo técnica mais adequada.

A tese em estudo divide-se em 7 secgoes:

P introducdo — descreve as informagdes basicas e as limitagdes que
encontrou ao fazer a tese;

» metodologia / revisdo de literatura — baseia-se em varias pesquisas e
apresenta o conceito de CCV e as suas aplicacoes;

» implementagdo da analise do CCV — apresentacdo e discussdo do uso
pratico e da implementacdo da técnica de CCV no projeto de modificagdo de
instalagdes existentes;

P discussdo do resultado obtido na sec¢do anterior;

» conclusdo das descobertas da tese e fornecimento de recomendacdes
para futuros trabalhos ¢ estudos;

P referéncias e fontes usadas para a tese;

P lista de verificac@o padrao a ser usada para a analise do CCV em geral.
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REVISAO DE LITERATURA / METODOLOGIA

Segundo Blanchard & Fabrycky (2011), na maioria dos casos, os sistemas sdo
planeados, projetados, fabricados, instalados e operados, negligenciando a preocupagdo
com a acessibilidade e o valor total do sistema durante seu ciclo de vida, amplamente
conhecido como Custo do Ciclo de Vida.

Os principais custos, como custo de operagdo e manutencao, sao frequentemente
postergados para a fase posterior € como consequéncia, o custo total do sistema ¢
aumentado significativamente.

O CCV ¢ o custo total de propriedade de um produto / equipamento ao longo de
seu ciclo de vida definido, ou seja, incluindo design e custo de desenvolvimento, custo
inicial de aquisicdo, operacdo e manutengdo, integragdo de instalacdo e custo de
instalagdo, custo de gestdo de instalagdes e custo de descarte (Barringer & Weber, 1996;
ISO 15663-1, 2000; Ellis, 2007). Este conceito e definicdo de CCV sdo sempre mal
compreendidos por muitas organizacdes e gestores, pois tendem a equiparar todos estes
custos ao custo de aquisicao.

O custo de aquisi¢do inicial representa apenas a ponta de um iceberg, portanto, ¢
crucial que o CCV completo tenha sido considerado e avaliado com cuidado, a fim de
minimizar o custo total do projeto.

Normalmente, sdo utilizadas varias abordagens de analise para auxiliar na tomada
de decisoes, tais como: o método do VPL, a analise da TIR, o método do periodo de
retorno, entre outros. A analise do CCV pode ser comumente usada para o DG3 e também
para a avaliagdo do fornecedor. O DG3 ¢ o foco principal da area de estudo da tese em
questdo, ou seja, a realizagdo da avaliagdo do CCV na fase FEL antes de executar o
projeto.

De acordo com Barringer (1997) e Kawauchi & Rausand (1999), o objetivo da
analise CCV ¢ selecionar a solu¢do com o melhor sistema efetivo. A relagcdo custo-
eficacia também pode ser definida como a medida do sistema no que diz respeito a sua

capacidade de cumprir os requisitos e CCV (Blanchard & Fabrycky, 2011):

Custo-eficacia = eficacia do sistema / CCV

A medida preferida ¢ selecionar o sistema com maior eficacia e menor CCV.

176



Custo do Ciclo de Vida para o Projeto de Modificacao

Segundo Fabrycky & Blanchard (1991), a eficacia do sistema esta relacionada
com a capacidade de um sistema de atender aos requisitos desejados e inclui desempenho,
capacidade, disponibilidade, prontidao, confiabilidade, manutenibilidade, capacidade de

suporte, etc. Por isso, o valor da eficacia variaentre O e 1.
Eficacia = Disponibilidade * Confiabilidade * Sustentabilidade * Capacidade

Disponibilidade = tempo de atividade / tempo de atividade + tempo de inatividade
Onde, Tempo de atividade = Tempo médio entre falhas (MTBF)=1/A
Tempo de inatividade = tempo médio de reparo (MTTR)

A = Taxa de falhas, nimero total de falhas por periodo operacional total
) =-exp (-A t)

Sustentabilidade = 1 — exp(#;lr) =1-exp(-ut)

-t
MTBF

Confiabilidade = exp(

Onde, p= Taxa de manutencao constante.
Capacidade = mede a capacidade do sistema para executar a funcdo pretendida numa

base de sistema, ou seja, compara a saida produtiva com a entrada produtiva.

Os conflitos tipicos comumente enfrentados durante a execucdo do projeto sdo
apresentados por Barringer (2003) da seguinte forma:

* A Engenharia de Projetos deseja minimizar os custos de capital como os Unicos
critérios

* A Engenharia de Manuteng@o deseja minimizar as horas de reparo como os Unicos
critérios

* A produgdo deseja maximizar as horas de atividade como os nicos critérios

* A Engenharia de Confiabilidade deseja evitar falhas como os tnicos critérios

* A contabilidade deseja maximizar o valor presente liquido do projeto como o tnico
critério

* Os acionistas querem aumentar a riqueza dos acionistas como o0s Unicos critérios

* O CCV ¢ implementado como uma ferramenta de tomada de decisdo para harmonizar

os conflitos acima mencionados, concentrando-se no custo, nos fatos e no tempo.

De acordo com a ISO 15663-1 (2000), os principais beneficios para a aplicagao

de LCC sao identificados da seguinte forma: reduzir o custo de propriedade, alinhar entre
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a decisdo de engenharia e 0s objetivos corporativos/comerciais, definir critérios objetivos
comuns para varias partes gerirem e otimizarem transagdes comerciais, reduzir o risco de
despesas operacionais surpresa, alterar os critérios para a selecdo de opgdes, maximizar
o valor da experiéncia operacional atual, fornecer estrutura para comparar opgdes em
todos os estagios de desenvolvimento e ainda fornecer um mecanismo onde os principais
condutores de custos possam ser identificados, direcionados e reduzidos.

As analises do CCV sdo geralmente usadas para: otimizagao de design, avaliagdo

de lances, estudos de acessibilidade, estudos de selecdo de fontes, troca de design, avaliar
a selecdo de reparo ou substitui¢do para equipamentos de avaria e ainda a identificagao
de fatores de custo de previsdo e melhoria da eficacia de custo.
O Processo de Custeio do Ciclo de Vida esta dividido em 11 etapas: 1- definir o problema
que requer o CCV; 2- quais as alternativas e custos de aquisicdo / sustentagdo; 3- preparar
a estrutura de divisao de custos/arvore; 4- escolher o modelo de custo analitico; 5- criar
perfis de custo para cada ano de estudo; 6- criar perfis de custo para cada ano de estudo;
7- fazer graficos de equilibrio para alternativas; 8- Graficos de Pareto dos poucos
contribuintes vitais para o custo; 9- analise de sensibilidade de altos custos e razdes; 10-
estudar os riscos de itens e ocorréncias de alto custo e 11- selecionar o curso de acdo
preferido usando o CCV.

A estrutura da estrutura analitica de custos é frequentemente usada como base para
obter e comparar o CCV de varias alternativas, uma vez que vincula os objetivos e
atividades aos custos e recursos associados. Os principais direcionadores de custo para um
projeto sao os custos de operagao, de manutengao e de utilidade.

Segundo a tese analisada, o0 método do CCV apresenta algumas limitac¢des, tais
como: ndo ha conclusdo absolutamente certa ou errada derivada da analise do CCV, este
método exige grande quantidade de entrada de dados de varias areas para obter a maxima
precisdo, sendo caro e dificil obter as informagdes necessarias do banco de dados e da
condicdo operacional como entrada para o calculo; também o tempo e recursos limitados
sd0 um problema comum enfrentado durante a aquisicdo de informagdes e a realizacdo
de analises de CCV. Durante a execugdo do projeto, o processo de avaliagdo esta sempre

sendo reduzido e acelerado devido ao curto prazo disponibilizado para a equipa.
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ANALISE DE RESULTADOS
Segundo a analise feita, o NPV (Net Present Value) obtido da analise do CCV para as

duas alternativas é:
P tecnologia de evaporagdo: - NOK 80,180,577
P osmose inversa: - NOK 98,263,399.

De acordo com os resultados da analise do CCV, pode-se mostrar que o FWM (Fresh
Water Maker) com a tecnologia existente ¢ preferivel com base no NPV na taxa de
desconto de 7%. Nao ha consideragcdo de receitas e economias na analise, portanto, a

alternativa com perda minima serd a abordagem mais atraente.

O resultado desta analise de CCV deve ser combinado com a estimativa proposta pelo
grupo FEL (Front End Loading) em relagdo a Estimativa de Projeto e Engenharia. O custo
de integragao ¢ um desafio a ser quantificado como um componente separado € esse custo
foi incluido na estimativa de projeto e engenharia. Desta forma, ambas as estimativas

devem ser combinadas para concluir a analise de CCV.

O NPV da FWM com osmose reversa ¢ menor se o custo de integracdo e o custo do

material a granel ndo forem considerados.

Podemos também observar que o custo do projeto com custo de integracdo para a mesma
tecnologia da derrapagem original é aproximadamente 51% do custo total de aquisigao.
Por outro lado, o custo do projeto com custo de integragdo para implementagdo de novas

tecnologias ¢ de aproximadamente 59% do custo total de aquisicao.

A descoberta acima mostra que o custo de integragdo ao realizar a modificacdo ou
mudanga de tecnologia usada nos projetos ou sistemas € muito importante. Muitas vezes,
leva a interpretagoes erradas se os factores de custo importantes ndo forem incluidos. Ao
realizar adequadamente a analise do CCV na fase certa, o custo total do projeto pode ser
bastante reduzido ou controlado, e as oportunidades de obter “surpresas” no custo futuro

podem ser reduzidas. A mesma teoria se aplica ao custo de operagdo e manutengao.

Devido as seguintes razdes, o FWM com a nova tecnologia (osmose reversa) custa mais

do que a tecnologia existente na perspetiva do CCV:
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1. o custo de integragdo para mudar a tecnologia para FWM ¢ significativo devido

as modifica¢Oes noutros sistemas e atualizagdes de documentacéo;

2. as pecas sobresselentes ou de reposi¢do sdo mais caras do que a tecnologia
existente, embora o consumo de energia seja baixo e ndo seja necessaria nenhuma limpeza

no local.

No entanto, a analise do CCV oferece uma visdo geral e melhor consideracdo, ao
selecionar as solugdes técnicas para garantir que os possiveis custos incorridos numa fase
posterior do projeto sejam incluidos na analise. A influéncia de varios fatores de custo no
NPV deve ser interligada com a execugao da analise do CCV num determinado nivel de
detalhes. O custo de operagdo e manutencao ¢ mais dominante do que o custo inicial na
fase de operagdo. Ao fazer essa analise, ajuda a minimizar o nivel de surpresa nos gastos

operacionais na fase posterior.

A analise do CCV realizada no estudo de caso apresentado concluiu que a tecnologia
existente ¢ mais rentavel em comparagdo com a nova tecnologia. No entanto, ha sempre
algumas informagdes praticas ou questdes que também devem ser consideradas antes de
tomar a decisdo. A questdo ¢ se vale a pena fazer essas mudangas, enquanto a tecnologia
existente ndo s6 economizara tempo e recursos, mas também alcancara o mesmo nivel de
eficacia que a nova tecnologia. As vantagens e desvantagens de ambas as solucdes

técnicas também devem ser apresentadas e consideradas por quem toma a decisdo.

As possiveis vantagens da osmose reversa sobre a evaporagdo podem ser:

a disponibilidade das pecas de reposi¢do ou substitui¢do ¢ melhor, pois essa

tecnologia ¢ inovadora. Por isso, a possibilidade de estas ficarem obsoletas antes

de 2028 sera menor;

e o risco de falta de suporte de servico do fornecedor € menor, pois a tecnologia
existente pode estar desatualizada antes do ano 2028;

e grande economia no consumo de energia, que tem forte preferéncia entre a
industria offshore e melhor recuperacéo;

e maior eficacia e eficiéncia a longo prazo, tendo como objetivo de melhorar as

tecnologias antigas.

Todos os procedimentos de aquisicao atuais implementados pela companhia operacional

no momento dependiam muito do preco inicial de aquisi¢ao. Por exemplo, um peso de
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70% para peso comercial e peso de 30% para aspetos técnicos muitas vezes leva as
circunstancias que o custo de engenharia e execugdo subsequente ou os custos de
operacdo e manutengdo sdo muito mais altos do que as outras opcdes. Uma das razdes
pode ser que alguns dos fornecedores geralmente reduzem o preco com menor qualidade
para serem premiados pelo contrato. Ha casos comprovados de que alguns dos
fornecedores nomeados ndo tinham executado o trabalho com esforco total e, muitas
vezes, incorrem em despesas adicionais e significativas para corrigir os problemas. Isso
pode ocorrer devido ao aumento da carga de trabalho com recursos limitados disponiveis

na sua empresa.

Como tal, ¢ altamente recomendével incluir a andlise do CCV o mais cedo possivel no
projeto e considerar os potenciais riscos antes de tomar decisdes ao selecionar a solugao

final ou os fornecedores.
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CONCLUSOES

A técnica de analise de CCV foi implementada em conjunto com os aspetos de engenharia
para obter o custo total, que considera o valor do dinheiro no tempo ¢ o cumprimento dos
aspetos técnicos. O conceito de CCV destaca os problemas relacionados com a
disponibilidade e a manutencdo e o custo associado as pecas de reposicdo e a sua
disponibilidade, transmitindo a quem vai tomar a decisdo a mensagem crucial de que nao
se deve focar apenas na quantia do investimento inicial e ignorar a possivel ocorréncia de

custos futuros.

As técnicas de CCV sao usadas como uma ferramenta de suporte para tomadas de deciséo,
no entanto, ndo podem ser usadas apenas para isso, pois existem varios factores que
devem ser levados em conta na préatica. Isto ¢ fundamental especialmente quando o tempo
de vida da plataforma ou instalagdes também desempenha um papel importante no projeto

de modificacdo, tal como ocorre neste caso.

Foi apresentada uma solugdo pratica para a implementag@o do conceito e analise do CCV
durante a fase inicial do estudo, contudo, esta abordagem também ¢ recomendada para
ser usada durante a fase de execugdo do projeto, ou seja, avaliagdo de propostas de
fornecedores para aquisi¢do de equipamentos ou sistemas criticos. Atualmente, quase
todos os equipamentos ou sistemas sdo avaliados com base no prazo inicial de aquisi¢do
e entrega. O custo potencial significativo relativo a operacdo e manutenc¢do e o custo
ambiental sdo maioritariamente ignorados. Um bom planeamento de projeto deve ser
realizado de forma a incluir tempo suficiente para realizar a analise de CCV para

equipamentos criticos.

O estudo de caso apresentado e a analise do CCV relacionam-se mais com o equipamento
e sistema mecénicos, no entanto, o processo de CCV pode ser modificado para se adequar

a sistemas / equipamentos de todas as areas.

E recomendado que o procedimento CCV seja desenvolvido adequadamente como parte
do procedimento padrdo ou das diretrizes do sistema. Como normalmente ¢ a geréncia
que toma decisdes, deve receber formagao para compreender melhor o CCV. Ao fazer
isso, ajuda a criar uma grande economia em termos de custo de operacdo e manutengao a

longo prazo.
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Abstract / Resumo

Esta dissertacdo focou-se em interligar os varios padrdes de lideranga dos gestores de

construcdo civil com o desempenho dos resultados financeiros.

O autor da dissertagdo, Octavio Borges, para avaliar os padrées de lideranga enviou um
questionario online para 2789 empresas (num total de 3494 empresas), porém apenas 114
questionarios preencheram os requisitos necessarios da pesquisa. Ja a nivel do desempenho dos
resultados financeiros, Octavio Borges utilizou os indicadores financeiros EBITDA e ROA.
Ainda estabeleceu um Indice de Desempenho Financeiro (DFIN), que nos mostra o resultado dos
indicadores financeiros anteriormente falados, sendo que o autor observou que para medir o estilo
de lideranca ¢ mais eficiente utilizar o EBITDA e o DFIN, pois Nenhum dos estilos de lideranca

se destacou no indicador ROA.

Ainda neste contexto, conseguimos observar que havia aqui uma relacdo entre a UC e esta
dissertagdo, mais precisamente, em relagcdo a Teoria de Decisdo (capitulo 2), a qual sera retratada

no decorrer deste artigo.
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INTRODUCAO

Os gestores tém um papel crucial no desempenho financeiro e no sucesso de uma empresa,
devido a isso, na ultima década, a lideranga, a gestdo estratégica, a gestdo de recursos humanos

e as mudancas organizacionais t€m sido alvo de estudos relevantes (Yukl, 2008).

Segundo Stahl e Ireland & Hitt, os diversos estilos de lideranga afetaram o sucesso, ou a
eficiéncia de uma empresa. Para melhorar a eficiéncia, os gestores podem mudar as
determinantes do desempenho organizacional. Uma maneira eficaz de melhorar o desempenho ¢
criar comportamentos de lideranca adequados as situagdes especificas (a convivéncia com 0s

funcionarios, ao ambiente externo a organizagao).

As economias modernas estdo sendo fortemente afetadas pelas pequenas ¢ medias empresas
(PMESs), sendo elas as principais responsaveis pelo desenvolvimento econdmico e pela criagdo
de empregos (para exemplificar isso temos o caso de Portugal, que em 2015 as PMEs
representavam cerca de 99.91% das empresas, tendo elas representando 56.12% das vendas em
relagdo ao total nacional. Ainda forneciam emprego a 78.8% da populagdo ativa e foram
responsaveis por 63.3% dos salarios nacionais). Isto tudo devido a sua facil adaptagdo, rapidez e

agilidade em mercados cada vez mais competitivos.
Objetivos do Artigo

O objetivo deste artigo reside na identificacdo dos estilos de lideranga dos gestores que mais
se adequam positivamente no resultado financeiro das pequenas ¢ médias empresas do sector da
construcdo. Sendo assim, a pragmatica deste artigo abrange: averiguar os perfis de lideranga
dominantes na area da construcao, relacionando-os com o desempenho financeiro das empresas
e verificar quais os elementos com maior poder preditivo no resultado financeiro das empresas

de construcdo.

O corrente artigo esta sistematizado de acordo com a dissertagdo de Octavio Borges,
elaborada em 6 capitulos:

1. Introducio: exposicdo dos objetivos e a especificacdo das empresas de construcao.

2. Revisao da Literatura: introducdo de uma revisdo da literatura onde serdo

examinados os modelos de lideranca e as nog¢des particulares do desempenho

financeiro ao nivel do resultado financeiros.
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Estudo Empirico: neste ponto serdo exibidos os dados relacionados ao estudo
empirico alusivo a metodologia, instrumentos e amostra.

Resultados: serdo expostos os resultados adquiridos no estudo empirico.

Discussao: serdo levantadas questdes referentes as implicagdes do trabalho,
mencionando argumentos que determinaram a estratégia de investigacao.
Conclusdo: aqui serdo referidas todas as conclusdes referentes ao artigo, as suas

limitagGes e as possiveis pesquisas futuras.
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REVISAO DA LITERATURA

O modelo de lideranga adotado pelos gestores terd impacto sobre os empregados, o que, por
outro lado, atingira a performance da empresa. E devido a isto que é necessério estudarmos o

conceito de lideranca.
Fenomeno de lideranca

Antigamente, a lideranga tinha um foco centrado no lider, acabando por por de parte os
funcionarios que passam a possuir uma postura passiva e submissa (Northouse, 2013). Porém
este conceito de lideranga tem sido alvo de criticas, pois de acordo com o Yukl, é mais eficaz
compreender a lideranga como um “processo social ou modelo de relacionamentos” em de vez
de uma utilidade especializada. Nos dias de hoje, teoria de Yukl ainda ¢ adequada, mas a

definicdo de lideranca modifica-se de autor para autos, de acordo com a perspetiva de cada um

(Bass 1999).

Uma das definicoes de Lideranca:

“Lideranca € o processo de influenciar os outros a compreender e | (Yukl, 2013)
a concordar sobre o que precisa ser feito e como fazé-lo, e de

facilitar os esforcos individuais e coletivos para realizar objetivos

comuns.”

Diferencas entre lideranca e gestao

A gestdo conjuga o comportamento do lider com a coordenacdo de fatores da produgdo e a
venda de produtos e/ou servigos da empresa, criando, assim, uma relacdo de poder entre o chefe
e os empregados (Rost & Smith, 1992). A gestdo ¢ complexa e tem como objetivo a execucao
eficiente e eficaz de metas de curto prazo, por conseguinte, apenas a gestdo ndo assegura que a

empresas alcance o sucesso num periodo distante (Rowe, 2001).

Podemos visualizar a lideranca através da postura e mudanca dos dirigentes e dos
subordinados na empresa (Rost & Smith, 1992), esta torna-se mais significativa quando sao

apresentados novos estimulos externamente (Kotter, 1988). Devido a isso, € importante constituir
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uma concecao futura a nivel dos negocios de modo a assegurar o sucesso da empresa a longo

prazo (Rowe, 2001).

Muitos autores sustentam que entre a gestao e a lideranca nao existe distingdo, ja outros
discordam e usam como argumento que a estrutura formal da gestdo nédo capacita o gestor a gerir
de modo eficiente a organizacdo, ja que a aptiddo surge fora da contextura formal (Zhao, 2016).
Devido a estas posicdes controversas, subjacentes que a lideranga e a gestdo podem ser
coordenadas por um s6 individuo, surgem duas teorias diferenciadas Zaleznik, 1977 ¢ Rowe,

2001.

De acordo com Zalezmik (1977), a gestdo ¢ a liderancas s@o aptidoes completamente
distintas, devido a isso, ndo poderdo ser executadas conjuntamente por apenas uma pessoa, assim
sendo, o dirigente tera de contrabalancar a lideranca com a gestdo de modo a encontrar um ponto

eficiente que mais beneficie a organizagdo.

Ja Rowe (2001), entende que as valéncias de gestdo e de lideranga sdo dois instrumentos
autonomos, sendo a gestdo classificada com lideranga gestionaria e a lideranga como lideranga
visionaria. Estas duas ferramentas originam as atitudes do dirigente, consequentemente torna-se
possivel a mesma pessoa desempenhar as duas funcdes, sendo o que a jun¢do das duas fungdes
origina a lideranca estratégica, tornando-se esta 0 modelo mais produtivo visto que salvaguarda

o0 sucesso da organizagdo a curto e longo prazo.

As Teorias de Lideranca

Diversos autores tém exposto distintos pontos de vista relativamente a organizacao da
literatura alusiva as teorias de Liderang¢a, ndo possuindo uma classificagao consensual (Yukl,
2013; Robbins & Judge, 2013; Northouse, 2007: Fey et al. 2001). Contudo, a versdo mais
vasta das teorias de lideranga podem ser identificadas pela analise dos tracos de personalidade
do lider, dos comportamentos, das condicionalidades ou posi¢cdes, ou pela abordagem
modificada (Northouse, 2007).
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Estudo da liderancga pelos tracos de personalidade do lider

Com base na pesquisa aos tragos dos lideres, o estudo da lideranga, de Galton (1869). O
autor mencionava que os motivos que definiam uma lideranga eficiente sujeitavam de
atributos pessoais singulares, do qual essas particularidades transpunham de geragdo em
geracdo. Na verdade, essa perspetiva incluia que as singularidades de lideranga seriam
imutaveis, e por esse motivo, ndo encontravam-se recetivas a interce¢des com propdsito ao

seu desenrolamento (Zaccaro, 2007).

Desde este momento, apareceram as primeiras teorias que concediam o €xito da lideranca
aos atributos singulares dos individuos, como serem incansaveis, intuitivos, donos de
invulgares conhecimentos de antecipag@o, e talentosos por terem uma enorme aptiddo de
persuasdo. Apesar do integro esforco, a investigagdo fracassou no reconhecimento de tracos
dos lideres que confirmassem o éxito da lideranga (Yukl, 2013). Mais tarde, diversos
pesquisadores (Jenkins, 1947; Stogdill, 1948; Mann, 1959), desconsideraram a abordagem da

lideranga fundamentada nos tragos.

Mais tarde, Ralph Stogdill, critico da pesquisa pelos tracos do lider, tendo declarado que
“uma pessoa nao se torna lider em virtude de possuir uma combinacdo de tragos” (Stogdill,
1948), deu inicio a uma revisdo neste ponto de vista (Stogdill, 1974) onde reconhece tracos e

capacidades relacionados aos lideres, com saliéncia para:
(a) assertividade;
(b) confiabilidade;
(c) persisténcia;
(d) adaptabilidade.

Kirkpatrick e Locke (1991) fortificaram esta mesma abordagem apresentando seis tracos

referentes a qualidades para os lideres eficazes:
(g) Energia e Ambicao;
(h) Desejo de liderar e de influenciar os outros;

(1) Honestidade e Integridade;
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(j) Autoconfianga;

(k) Inteligéncia;

(1) Conhecimentos técnicos.

Em contrapartida, Turner (1999) apresenta sete tracos, como:
(a) Capacidade de resolucdo de problemas;
(b) Orientacdo para resultados;

(c) Energia e Iniciativa;

(d) Autoconfianca;

(e) Perspetiva;

(f) Capacidade de Comunicacao;

(g) Capacidade de Negociagao

Segundo o traco dos lideres, este também indica que para fazer-se uma lideranca eficaz ¢

preciso a inteligéncia emocional (IE).

Posto isto, os tragos podem prenunciar a capacidade de lideranca, mas nao dizem nada

sobre a lideranga ser eficaz (Robbins & Judge, 2013).

Estudo da lideranca pelos comportamentos do lider

Posteriormente, investigadores comecaram a ver melhor o que verdadeiramente os
gestores confecionavam no seu trabalho (Yulk, 2013), tencionavam analisar quais o0s
procedimentos particulares que distinguiam os lideres dos nao-lideres (Robbins, 2003), o que

se concluiu na época que esta era feita pela maior popularidade.

A escola de Ohio realizou estudos sobre esta tematica, ¢ concluiram que possuiria dois
grupos de comportamentos opostos, originando uma tipologia de lideranga esclarecida pelas
dimensodes Consideragao, instruido para as pessoas, ¢ Inicia¢ao de Estrutura, instruido para as

tarefas (Stogdill & Coons, 1951; Fleishman, 1953; Halpin & Winer, 1957).
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Ja nas observagdes da escola de Michigan, foram encontradas as duas dimensdes
comportamentais, analisadas nos estudos de Ohio (Likert, 1961), ndo obstante, estes dois
grupos prejudicam-se reciprocamente, o que quer dizer que quando um lider era mais instruido

para as pessoas, seria menos instruido para as tarefas (Northouse, 2007).

Apos estas descobertas, determinaram teorias que organizam os gestores, em continuum,
ou num acordo de duas dimensdes. Nesse seguimento, evidenciam-se os tipos de lideranga
que se focalizam no ajuste das dimensdes em matriz, para originarem tipologias de lideranga

(Fleishman 1957; Blake & Mouton, 1964).

Efetivamente uma das teorias que se correlaciona com o comportamento da lideranca
confere a Teoria X,Y, em que se parte da pressuposi¢ao que o comportamento do lider obedece

da percec¢ao sobre os seus secundarios (Macgregor, 1960). Assim:
(a) Nao sao naturalmente preguigosas;
(b) Sao competentes de se autodirigir e autocontrolar;

(c) Sdo competentes de providenciar ideias e propostas que aperfeicoam a eficiéncia da

organizagao.

Diversos analisadores dizem que estas duas dimensdes sdo insuficientes, porque nao
abrangem certos géneros de procedimentos da lideranca que sdo importantes para se

compreender a eficicia da lideranga. Como:
(a) Visao;
(b) Lideranga pelo Exemplo;
(c) Comportamento Simbolico;
(d) Gestao do Significado;

(e) Lideranga Orientada para a Mudanca (Yukl, 1999a).

Assim sendo, foi apresentada um terceiro grupo, explicada por Comportamento Orientado
para a Mudanca (Yukl, 1997), onde abrange comportamentos do gestor relativamente ao

ambiente externo. Porém, este ¢ eficaz numas situacdes e completamente ineficaz noutras
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(Vroom & Jago, 2007), considerando necessidade de se observar as diferentes posigdes, que

afetam a eficacia da lideranca.

Estudo da lideranca pela abordagem contingente ou situacional

Esta tematica destaca o valor dos fatores de situagdo que afetam o processo de lideranca
(Yukl, 2013), nas quais as teorias de lideranga situacionais analisam os diferentes estilos de

lideranga em diferentes ambientes (Northouse, 2007).

O primeiro modelo que inclui as extensdes direcionadas para as pessoas e direcionadas
para as tarefas foi elaborado por Fiedler (1967). Nesta sequéncia, cria a tipologia de estilos de

liderancga:
(1) motivado para o relacionamento;
(2) motivado para as tarefas (Fiedler, 1967).

A eficacia da lideranga ¢ examinada equiparando os dois estilos de lideranca com oito

disposi¢des diferenciadas, conseguidas pelo ajuste de trés variaveis:
(a) relagdo lider subordinado;
(b) estruturagao da tarefa do subordinado;

(c) Posicdo de poder do lider. Resulta da teoria de Fiedler a colocagdo do lider na situa¢do

que seja mais favoravel ao seu estilo de lideranga (Vroom & Jago, 2007).

Fiedler (1967) e Reddin (1967), elaboram a Teoria da Lideranga Situacional, sugerindo
que a eficacia da lideranga conecta da capacidade do gestor adaptar o seu estilo de lideranga

em servi¢co da madurez dos secundarios. O que resulta a seguinte tipologia:
(a) Estilo Diretivo (comportamento diretivo alto e apoiante baixo);
(b) Estilo Treinador (comportamento diretivo alto e apoiante alto);
(c) Estilo Apoiante (comportamento diretivo baixo e apoiante alto);

(d) Estilo Delegante (comportamento diretivo baixo e diretivo baixo).
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Outra teoria foi “A teoria dos Caminhos para os Objetivos” consta num procedimento em
que o gestor adota procedimentos proprios adaptados ao meio de trabalho e as necessidades
dos secundarios para que os consiga direcionar no melhor percurso para a realizagdo dos

objetivos (Northouse, 2013). Posto isto, sdo apresentados quatro estilos de lideranca:
(a) Lideranga Diretiva;
(b) Lideranca Apoiante;
(c) Lideranga Participativa;
(d) Lideranga orientada para o éxito (House, 1996).
Estes estilos de lideranga devem-se harmonizar com os fatores ambientais como:
(a) a estrutura da tarefa;
(b) o sistema de autoridade formal;

(c) o grupo de trabalho, e com os fatores relativos aos subordinados, nomeadamente;

Locus de controlo (interno ou externo); Experiéncia; Capacidade percecionada (House, 1971).

O sistema antecipa cinco posi¢des no comportamento do lider em conexao a conquista de

decisdo:
a. (Al) Decisdao Autocratica Pura;
b. (AIl) Decisao Autocratica Mitigada;
c. (CI) Decisao do lider mediante Consulta Individual dos Subordinados;
d. (CII) Decisao do lider mediante consulta em Grupo dos subordinados;

e. (GII) Decisao concordante com a opinido do grupo.

Estudo da lideranca pela abordagem transformacional

A nogdo de lideranca transformacional (Burns, 1978) é como uma vastidao das
observagoes sobre lideranga Carismatica (House, 1976). As liderancas Transformacionais e

Carismaticas também salientam as emocodes e os valores (Yukl, 1999b). A nogao de lideranga
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carismatica, convencionava nos atributos excecionais do gestor (tracos) concedidas pelos
secundarios (Weber, 1947). Comboiando o progresso das teorias da lideranca, a nocdo de
carisma passou a estar articulada aos comportamentos do gestor, em danificacdo das

qualidades (House, 1976; Conger & Kanungo, 1987).

Burns (1978) propds uma tipologia de lideranca baseando os comportamentos da
lideranca carismatica que os gestores adotam, que mostram longinquos opostos de um unario

continuum: Transformacional ou Transacional.

Entdo Bass (1985) propde que os dois estilos de lideranga se juntem como duas dimensdes

auténomas expondo uma tipologia constituida por trés estilos:
(a) Lideranga Transformacional;
(b) Lideranga Transacional;
(c) Lideranga Laissez-faire, ou auséncia de lideranca.

O molde de Bass (1985) nao contém comportamentos pertinentes do gestor, na categoria
das tarefas, dos relacionamentos e, na categoria do relacionamento exterior da organizacdo

(Yukl, 1999).

Pearce et al, (2003), esforga-se para corrigir esquecimentos do molde de Bass (1996)
adicionando os estilos de lideranca diretiva e de capacitagdo dos secundarios, exibindo uma

tipologia de quatro estilos de lideranca:
(a) Lideranga Diretiva;
(b) Lideranga Transacional;
(c) Lideranga Transformacional;
(d) Lideranca de Capacitagao dos subordinados (“empowerment”).

Observando uma correspondéncia otimizada entre a Lideranga Transformacional e a
Lideranca Servente (Bass, 2000), Wong (2003) funda um modelo que esclarece do jeito que

um método de duas dimensdes opostas ¢ independentes:

(1) o lider que serve os outros (SO);
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(2) o lider que serve a si proprio (SP).

A congregacdo das duas propor¢des da comego a uma tipologia constituida por quatro

estilos de lideranca:
(a) Lideranga Servente (alto SO e baixo SP);
(b) Lideranga Paternalista (alto SO e alto SP);
(c) Lideranga Autocratica (baixo SO e alto SP);
(d) Lideranca Laissez-faire (baixo SO e baixo SP).

Duclewicz & Higgs (2005) reuniram os diversos estilos de lideranga em trés espécies,

fundando a sequente tipologia:
(a) Lideranga Orientada para objetivos, mais preocupada com os resultados;
(b) Lideranga Envolvente, mais preocupada com a participagcdo dos subordinados;

(¢) Lideranca de Compromisso, mais preocupada com o desenvolvimento das

capacidades dos subordinados.

A tipologia de lideranca referente ao presente estudo

O género de trabalhos do sector da construgdo designa-se por oficios pré-definidos e
uniformizados em projetos, concedendo a envolvente laboral um ambiente de producdo
industrial. Neste contexto ha 2 tipos de ambiente de trabalho, o local da obra (criacdo de lagos
entre o encarregado da obra e os empregados) e a sede da empresa (criacdo de um elo entre ago
gestdo e o encarregado da obra). Para a finalidade deste artigo, no qual o objetivo final é analisar

o tipo de lideranca dos gestores, o local laboral localizar-se-a na sede da empresa.

Para medir os modelos de lideranga no contexto industrial, o modelo mais adequado ¢ o
modelo Blake & Mouton (1964). Este modelo, também retratado de “Grid Leadership” agrupa
numa grulha as atitudes do dirigente em relacdo ao nivel de “preocupagao com as tarefas” e de
“preocupagdo com as pessoas”, exibido por “T (tarefas), P (pessoas)”, que retratam um

delimitado comportamento, isto é, um tipo de lideranca (Blake & Mouton, 1982). T e P estao
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continuamente em mudanga, variando de 1 a 9 (como esta retratado na figura 1, representando

exemplos maximos e minimos da conciliacao desses valores).

Figura 1 - Modelo “Grid Leadership”

High 9
1.9 9,9
8
7
6
Concern
for
People 5,5
4
3
2
Low 1 1,1 9,1
1 2 3 4 5 6 7 8 9
Low High

Concern for Performance

Os tipos de lideranga relacionados aos valores T e P na figura 1, qualificam-se por:

(1,1) Indiferente — O dirigente efetua pouco esforco a desempenhar as suas tarefas, apenas

esta vinculado com a empresa.

(9,1) Autocratico — O dirigente certifica-se que todos os seus subordinados sejam-lhe

completamente submissos.

(5,5) Mediano — O dirigente pretende balancear o resultado da empresa e as necessidades

dos colaborados.

(1,9) Simpatico — O dirigente promove os relacionamentos com os subordinados, criando

uma ambiente e horario laboral flexivel.

(9,9) Equipa — O dirigente cria uma ligacdo de seguranga e respeito com os subordinados,
sempre com o0 objetivo para que eles estejam cada vez mais envolvidos com os objetivos da

empresa.
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Desempenho financeiro das empresas/ Indicadores Financeiros referentes a este estudo

Para avaliar o resultado organizacional, um dos indicadores mais apropriados, segundo Smet
(2007) ¢ a Margem EBITDA. Este indicador representa o o nivel da eficacia operacional da
organizagdo, que indicanos a aptiddo de criar cash-flow através do volume de negdcios, mas ndo
contando com os impostos € os encargos ou beneficios financeiros. A nivel do sector industrial
em estudo, o EBITDA da-mos uma estimativa da produtividade dos recursos humanos da

organizagdo e sobre a eficiéncia da lideranca.

Ja para medir a performance da lideranga dos gestores quanto ao desempenho
organizacional, o melhor indicadoe é 0 ROA -“Retur non Assets”- (Dess & Robinson, 1984).
Este indicador indica-nos o nivel de eficacia da organizag@o na alocag@o dos seus recursos, ou
seja, 0 ROA reflete a capacidade da organizacdo em criar receitas para os seus socios, logo isto
representa 0 modo como a gestdo da empresa equilibra eficazmente os seus trabalhadores e as
matérias-primas.

EBITDA™

EBITDA em percentagem do volume de negdcios (%) = - x 100
Volume de Negdcios

EBITDA*"
Rendibilidade do Ativo (%) = ———— x 100
Ativo
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Metodologia

De acordo com Scandura e Williams (2000), numa analise comparativa sobre estratégias de
investigacdo em Gestao, entre os anos 1985-97, 3 estudos académicos revelaram haver um padrao

na metodologia utilizada por estes autores.

Para este contexto, Scandura e Williams sugerem uma estratégia de investigacdo composta

pelos subsequentes passos:
(a) Revisdo da Literatura / Formalizagdo da Teoria;
(b) Inquérito por amostra / Experiéncia laboratorial / Simulagdo experimental;
(c) Trabalho de campo: dados primarios e dados secundarios / Experiéncias de campo;
(d) Avaliagdo das tarefas;
(e) Simulag¢ao computacional.

A estratégia acima referida, remete-nos a um procedimento experimental e objetiva, que

pretende criar uma veiculagdo entre as varidveis, aplacando as questdes subjetivas.

Porém as perguntas subjetivas também sdo uma fra¢do impactante nas Ciéncias Sociais, das
quais enquadra a investigacdo em Gestao, isto porque, segundo Jesuino (1989), nem tudo pode
ser apreendido com o auxilio do esclarecimento causal, tanto € que ha acontecimento em que os

atos dos individuos racionais s@o esclarecidos por razdes e ndo por fundamentos.

Este artigo cumpre uma metodologia experimental referenciada pela literatura, comec¢ando

pela reconsideracdo da literatura e normalizagdo da teoria que lhe serve de apoio.

Para estipular o modelo de lideranca nas organizagdes foi remetido a cada Pequeno e Média
Empresa do ramo da construgdo, um inquérito de autoavaliacdo, o qual deveria ser preenchido

por gestor de topo da organizacdo, de preferéncia o gerente / diretor-geral.

No mundo das Pequenas ¢ Medias Empresas a nivel do ramo da construg¢do, foram
destacadas as empresas que a executar o seu oficio de forma mais constante, assim sendo foram

descartadas as empresas nas seguintes condigdes:

(a) Microempresas;
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(b) Empresas que nao sao titulares de licenca de construcdo;
(c) Empresas que ndo tém CAE principal de construgao;
(d) Empresas que se estdo em processo de insolvéncia.

Assim sendo, ficou delimitado o espago em estudo, o qual foi compartilhado através de
correio eletronico (e-mail), um inquérito por cada empresa perfazendo um total de 2789
inquéritos respondidos online, num total de 3494 empresas convocadas. Nesta conjuntura foram
selecionadas uma amostra de 128 empresas, representando3,66% do total das pequenas e médias

empresas de construcao.

Esta amostra tratou-se de uma amostra de conveniéncia, a qual foi adaptada a natureza deste
artigo com o objetivo de adquirir conhecimentos para uma futura pesquisa. Porém esta amostra
ostente um erro de, aproximadamente, 8,5% , num intervalo de confianga de 95%, em toda a sua

extensao.

No método de aprovacdo das respetivas repostas da amostra das 128 empresas foram
rejeitadas 14 empresas, isto porque os inquéritos foram respondidos por individuos das empresas
que ndo desempenhavam fungdes a nivel da Gestdo, logo o nimero final cravou-se em 114

empresas.

Esta amostra estd composta por 114 gestores de pequenas e médias empresas do sector da
construcdo, sendo cerca de 63,2% (72 individuos) do sexo masculino e os restantes 36,8% (42
individuos) do sexo feminino, dos quais 76,3% (87 individuos) sdo diretores gerais ¢ os outros

23,7% (27 individuos) diretores.

Cerca de 6,1% (7) destes individuos, possuiam idades entre os 20 e os 29 ano, 21,1% (24)
entre os 30 e 39 anos, 37.7% (43) entre os 40 e os 49 anos, 26,3% (30) entre os 50 e os 59 anos,
7,9% (9) entre os 60 e 65 anos e 0,9% (1) tem mais de 65 anos.

Quanto ao grau de escolaridade, 6,1% (7 individuos) acabaram o ensino basico, 9,7% (11
individuos) terminaram o terceiro ciclo, 26,3% (30 individuos) concluiram o secundario, 7% (8
individuos) possuiam licenciatura, 33,3% (38 individuos) em regime de Bolonha e os restantes

8,8% (10 individuos) tinham mestrado.

200



Ja em relagdo ao conhecimento da atividade, 2 individuos (1,8%) tem menos de 1 ano, 8
individuos (7,0%) de 1 a 3 anos, 11 individuos (9,6%) de 4 a 6 anos, 24 individuos (21,1%) de 7

a 10 anos e 69 individuos (60,5%) mais de 10 anos.

A fim de obter a performance financeira das pequenas e médias empresas do ramo da
construcdo, ocorreu um pedido a empresa Informa D&B, de um suporte de informagdes dos

postremos trés anos, acerca de indicativos financeiros:
(a) Margem EBITDA
(b) ROA.

Encontrando-se na fruicdo das informacgGes alusivas aos estilos de lideranca e aos
informativos financeiros, utilizou-se o procedimento estatistico, usando o software SPSS, para
especificar as diferencas entre carateristicas de lideranca avaliadas desde os indicativos

financeiros.

Considerando o modelo ser constituido por variaveis qualitativas independentes e variaveis
quantitativas dependentes, efetuaram-se provas paramétricos (ANOVA) e ndo paramétricos

(Kruskal-Wallis) de forma a confirmar dissemelhancas estatisticamente consideraveis.
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Analise dos Resultados

Em sintese, o que se concluiu na literatura foi que o modelo de lideranga em Equipa é o mais
eficiente e eficaz, isso podera ser observado através da criacdo de receitas financeiras para a

organizagdo, sendo medido através do ROA e da Margem EBITDA.

Com a finalidade de averiguar se os valores dos indicadores financeiros da amostra sdo
emblematicos do seu ambito, foram calculados os indicadores financeiros do ambito das
empresas do sector da construgdo. Conferindo os indicadores da amostra com sector, finaliza-se
que, a excecao do valor médio de MgEBITDA, onde subsistem disparidades consideraveis, os
sobrantes valores dos indicadores sdo aproximados.

Examinando os valores maximos e minimos para os indicadores da amostra, averiguasse
que ha constituintes com valores excessivos longe dos valores médios, considerando-se esses
casos como outliers.

Por este motivo, foram detetados trés casos, pelo que foram extraidos, permanecendo a
amostra com um total de 111 elementos.

Com base nos dados do questionario, foram selecionados os elementos da amostra para cada
Estilo de Lideranga. Apurou-se que nenhum dos inquiridos ficou qualificado com estilo de
lideranga indiferente, nem com o estilo de lideranga mediano. Em contrapartida, examinou-se
que a grande maioria dos inquiridos (67,6%), ficou classificada com estilo de lideranga Equipa.

Para responder as hipodteses de investigacdo, em cada estilo de lideranga foram esclarecidos
os valores dos pardmetros de cada indicador financeiro. No que toca & primeira hipotese de
investigacdo (H1), foram conferidos os valores dos parametros a variavel MgEBITDA, por estilo
de lideranga. Como sé possivel analisar, o estilo de lideranca Equipa mostra o maior valor médio
da variavel dependente MgEBITDA, confirmando a hipotese H1.

Apesar de o valor médio para o estilo de lideranga Equipa seja proximo do estilo Simpatico,
relativamente ao estilo autocratico € superior em cerca de dois pontos percentuais. O estilo de
lideranca Equipa também ostenta a mediana mais elevada.

Para o estudo da segunda hipotese (H2), foram conferidos os valores dos pardmetros da
variavel ROA. Como ¢ possivel visualizar, ainda que a disparidade entre estilos de lideranga seja
diminuida, ha um valor médio levemente superior para o estilo autocratico, nao se afirmando a

hipotese H2. Porém, a mediana mais alta ocorre no estilo Equipa.
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Sempre que se pesquisa estimar um determinado estilo de lideranca circundando um amplo
espaco de empresas, o meio a teorias de avaliag@o, investigando os seguidores, ficaria de uma
complexidade condensada, devido a quantia de recursos humanos e financeiros indispensaveis a
sua execug¢ao, nao se tendo descoberto testes nesse sentido.

O utensilio de autoavalia¢do, determinado no molde de Blake e Mouton, na comparagao com
outros utensilios, torna-se muito mais pragmatico, facultando as comunicac¢des adaptadas com
uma favoravel ligacdo qualidade / custo. Por esse causador compreende-se ser o mais adaptado
a observacoes desta esséncia.

De outro modo, ¢ relevante levar observagdes que possuam a ambi¢do de chegar a
organizagdes com impacto na sociedade. Adquirir conhecimento e aperfeicoar o atributo da
lideranga para um departamento todo da economia tem suposi¢des profundas, ndo s6 no tecido
empresarial, mas também no procedimento dos citadinos e, a longo prazo, na cultura de uma
sociedade.

Nesta analise foram analisadas disparidades no cumprimento financeiro das pequenas e
médias empresas de construcdo, a cargo do estilo de lideranca dos gestores. Os resultados
certificaram as hipoteses H1 e H3. Todavia, quanto a hipdtese H2 nao foram analisadas
diferencas reveladoras.

Averiguou-se que o estilo de lideranca Equipa, determinado por um procedimento no qual o
gestor determina uma correspondéncia de firmeza e respeito com os individuos, refletindo que
permane¢am compreendidas na execu¢do do trabalho de participagdo comum no propdsito da
organizacao, ¢ o que expoe melhores resultados, sendo assim, o mais eficiente, tal como, proposto
no plano de Blake e Mouton.

Os resultados obtidos e a estratagema consecutiva podem ser compreendidos como

informativos para pesquisas futuras orientadas a outros sectores da economia.
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Conclusoes

Este artigo pretendeu entender o papel dos gestores, enquanto chefes, mensurado pelos
resultados ostentados pelas empresas de construgdo, nas quais atuam. Cerca de 60% dos
dirigentes apontam estarem ha mais de 10 anos em ocupagdes de lideranca, rematando que a

generalidade dos gerentes ostenta um alto grau de experiéncia técnica.

Tendo presente os propodsitos do artigo, no que diz respeito ao estudo dos modelos de
lideranca preponderantes no ramo da construgdo, estimou-se que a generalidade das empresas,
cerca de 67,6%, amparam o modelo de lideranca em Equipa, seguidamente temos o modele de
lideranca Simpatico (18,9%) e de lideranga Autocratico (13,5%). Neste estudo, apurou-se que o0s
modelos de lideranca Indiferente e Mediano ndo t€ém importancia nas pequenas e médias
empresas do sector da construgdo, fixando-se a pesquisa nos modelos de lideranga em Equipa,

Simpatico e Autocratico.

Ao nivel da tipificacdo do perfil dos dirigentes das pequenas e médias empresas de
construcdo, averiguou-se que a maioria dos diretores estdo na faixa etaria dos 40 ¢ 49 anos,
correspondendo a quase 40% dos inquiridos. Ampliando este estudo para o conjunto etario entre

0s 50 e 59 anos, verifica-se que 65% dos diretores tém idades estimadas entre os 40 ¢ 0s 59 anos.

J& na categoria educacional, 40% dos indagados tém instrucdo superior quer em Licenciatura
quer em Mestrado. Assim podemos apurar que nas pequenas ¢ médias empresas do sector da

construcdo, quase todos os gestores de topo ostentam um alevantado nivel educacional.

Na comparagdo entre os modelos de lideranga, notou-se disparidades relevantes ao nivel do
desempenho financeiro das empresas. Para o efeito, foram considerados os valores médios e
medianas dos indicadores. Neste aspeto, uma primeira conclusdo refere-se a escassa informacao
obtida pelo indicador ROA, dado que neste indicador nenhum dos estilos de lideranca se

destacou.

A partir dos elementos agrupados apurou-se que ha uma conexao entre os diferentes modelos
de lideranga e o desempenho financeiro no que se refere as pequenas e médias empresas do sector

da construcao.

Nesta investigacdo, constatou-se que o modelo de lideranca em Equipa ostenta melhores

resultados no indicador margem EBITDA e no indice de desempenho financeiro ROA, assim
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estabeleceu-se que o modelo de lideranga em Equipa ¢ o mais util para o agregado de empresas

analisadas do ramo construgao.

O estilo de lideranga Simpatico apresenta-se como o segundo mais eficaz, na medida em que
no indicador margem EBITDA obtém resultados préximos ao estilo de lideranga Equipa, ficando

apenas mais abaixo no indicador indice DFIN.

O estilo de lideranga Autocratico apresenta os valores mais baixos em todos os indicadores
onde as diferengas sdo mais significativas, nomeadamente, nos indicadores margem EBITDA e
DFIN. Por esse motivo, conclui-se que este estilo de lideranca é o menos eficaz no contexto das

empresas de construgao.

Num dos primeiros aspetos desta analise, tentou-se confirmar as variedades através dos
valores médios dos indicadores. Tendo em conta as variaveis autonomas serem qualitativas e as
varidveis dependentes serem quantitativas, a analise de varidncias (ANOVA), seria processo
indicado para o efeito. No entanto, realizados os teste paramétricos, verificou-se que duas das

variaveis independentes ndo passavam no teste de normalidade, inviabilizando a ANOVA.

A outra possibilidade tem o intuito de aprovar as dissemelhangas nas medianas, foram
executados testes ndo paramétricos, das quais ndo se alcancou o resultado desejado. Nao
existindo a possibilidade da legitimagdo estatistica para as dissemelhangas estudadas, fica

percebido o estudo do poder preditivo das variaveis no desempenho financeiro.

Este artigo pretendeu contribuir para amplificar as nogdes do impacto do modelo de
lideranga nas empresas do ramo da constru¢do. Por esta perspetiva, as resolugdes alcangadas
revelam que a aceitagdo do modelo de lideranga em Equipa, o que ofereceu um superior beneficio

positivo no desempenho financeiro das referenciadas empresas.
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COST MODEL FOR SUPPLY CHAIN MANAGEMENT

Abstract

There are some companies to luckily have an increase in their profits, thanks to a
growth in the demand of their products. Unfortunately, the company might face additional
costs, which are unpredictable and can in the long run damage the overall company
performance.

Nowadays, it’s a real challenge to assess transportation costs when the
manufacturing operations are tied to two plants in two different countries. In this thesis,
the author clarifies this situation with the study of a real case, the Bindomatic AB
company. In the US market this company is facing increased demand, however, their
manufacturing plant located in the US is not able to handle this demand growth. The
question is, how can they effectively outsource their production to Portugal s plant, which
is superior in terms of capacity and is more flexible.

To analyze this particular situation the author uses a combination of quantitative
and qualitative information, acquired from interviews and statistics from the production
systems. It was also needed a study of relevant literature, as well as the study of other
researches performed by some companies in similar conditions. With this, Robinson will
analyze and develop a cost-effective model in a broader perspective or with a system

approach.
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Introduction

Bindomatic AB is a company that says to produce “perfect bound attractive
covers, in which documents are bound using technically advanced binders” (as cited in
Robinson, 2007, p. 3). They currently have subsidiaries in the USA, Portugal, Germany
and Belgium, operating in more than 40 countries worldwide. Despite of their significant
presence around the world and seemingly being successful, it’s an organization that is not
capable to develop effective decisions regarding the supply chain. (Robinson, 2007)

On the enterprise universe, there has been a revolution concerning the supply
chain management. “The fundamental reason is that companies have painfully realized
that mastering SCM is as much a beneficial business strategy as good marketing is” (as
cited in Robinson, 2007, p. 1). The growing competition caused by the increased
globalization has been leading companies to take more seriously the task of reducing its
costs. The company discussed here faces a problem related to this. In the US market,
Bindomatic AB faces a growth on demand of its products. Here (in the USA), they have
two companies that supplies them the required components, paper and plastic, to create
the binders. However, the facility responsible for manufacturing the binders in the US
isn’t able to deal with the crescent demand in this market, caused by its low capacity. If
the american production plant isn’t sufficient to produce enough binders, the company
will have to appeal to the Portugal factory. This last facility is superior, not only in terms
of capacity but also in flexibility, comparing with the US plant. So, the question here is:
What would be the best distribution of production between these two factories? Is there a
solution, a model, or a strategy able to conceive the best way of outsourcing? (Robinson,
2007)

The goal of this thesis is, primarily, create an approach/model that allows the
company Bindomatic AB to predict the costs of the production in the US and in Portugal,
guiding the organization in its quest of facing the high demand of its products. For that
matter it is required a certain amount of manufacturing in Portugal and another amount
of manufacturing in the USA. That’s the focus here, to apply the created model to plan
the entire production process in both facilities in a way that enhances the overall supply-
chain effectiveness.

Summing up, this abstract article will first discuss the key sources of knowledge
the author resorted to get a better understanding of the complex SCM (Supply Chain

Management). Then we take a look at the research methodology, or in other words, the
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process the author went through to underperform this academic research (how to acquire
theoretical knowledge, statistical and empirical data, and how to analyze the results
obtained). After that we analyze and interpret the results critically. Finally, we conclude
with a brief commentary and summary about the achievements, contributions, and some
concerns.

This study gives an insight about the company’s operations management and can
be useful or interesting for the employees or managers that work in the production and
are related to the supply chain structure - it can be used as an improvement guide for the
SC intervenients. Moreover, students and related people to the operations management

can also benefit from this work, for investigation purposes or academic reports.
Literature Revision

As it’s cited in (Robinson, 2007, p. 11), Christopher (1998) says: “They have
realized that the real competition is not company against company but rather supply chain
against supply chain.” This means that to address production planning and to develop an
efficient operational strategy, the concept of supply chain management needs to be
discussed. SCM “is the process of planning, implementing, and controlling” the
continuous movement of goods and services, be them components, unfinished goods, or
even finished products from the point of origin to the last point of consumption (as cited
in Robinson, 2007, p. 11). Since SCM is kind of complex, it comprehends other concepts
known in this field of study, such as Demand Chain, Demand Management and Value
Chain. Another important term that needs to be considered is Demand Chain
Management, being “the management of upstream and downstream relationships between
suppliers and customers to deliver the best value to the customer at the least cost to the
demand chain as a whole” (as cited in Robinson, 2007, pp. 11-12). (Robinson, 2007)

That said, we must address Value Chain Management which is the planning,
implementation and control of all the value-adding activities of an enterprise. Those
activities can be primary or supportive whether, or not, they are directly involved in the

production. (Robinson, 2007)
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The primary activities are the ones that represent the meaning of the business,
going from product creation to post-sale services. They are the core elements, where
differentiation is critical, leading to future competitive advantages. In the other hand,
supportive activities make possible the existence of the previous ones. With them, the
primary activities can go through some positive changes (development), or negative
changes. (Robinson, 2007)

Next, it’s discussed methods of supply chain management. These instruments,
when used together, will allow businesses to get more effective results.

According to Robinson (2007), one of these is known as Just-In-Time (JIT), which
derives from the Kanban System. As it depends on the demand, there is production only
when required to face a certain type of request, so we can characterize this as a pull
system. With this, the company will reduce the flow of materials, eliminating and
minimizing large inventories. At the end, this will allow to replace “The daily scheduling
activities necessary to operate the production process” and “The need for production
planners and supervisors to continuously monitor schedule status to determine the next
item to run and when to changeover” (as cited in Robinson, 2007, p. 13).

Another tool that can be used is denominated Material Requirements Planning
(MRP). Robinson (2007) explains that this technique is directly related to demand and
uses data from various sources about inventories and the production process, to determine
raw materials and components requirements. These are the common sources of data when
using MRP listed by Robinson (2007): “Customer Order; Master Production Schedule;
Forecast Demand; Bill of Material (BOM); Inventory Records; Purchase orders; Material
plans; and Work orders” (as cited in Robinson, 2007, p. 13).

In other words, Robinson (2007) says that, given a specific number of products I
need to produce to meet the demand, MRP will help me to determine the number of

components and raw materials needed to accomplish that production. Some of the
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disadvantages of using this technique are “forecast error, labour intensive, systems
intensive, and resistance to change” (as cited in Robinson, 2007, p. 14).

Enterprise Resource Planning (ERP) is another way to attain effective results. This
system, in form of a software, will allow information to flow across all departments and
functions within the company in a more transparent way. “In an ideal case of moving
information across the supply chain, sale representatives enter customer orders directly
into company’s ERP. The sale reps access the sales order planning and master production
schedule. Once the orders are input in the system, the sale reps can provide an “available-
to-promise” report and can inform customer when they can expect order delivery.” (as
cited in Robinson, 2007, p. 14) To put this simply, this will coordinate the operations
between suppliers, the own enterprise, distributors and customers. (Robinson, 2007)

The last method stated by the author is Kaizen. This is based on “continuous
improvement”, so it’s related to the quality of the workplace (as cited in Robinson, 2007,
p. 14). It tries to find the better way to perform any activity, and then standardizes it. With
the standardization of that better way, Kaizen has waste elimination as the main goal. So,
when correctly applied, it gives some humanization to the working environment, and
erases unnecessary hard work. For this to effectively work, it requires three principles to
be applied on the business: process and results; systemic thinking and non-judgemental.
(Robinson, 2007)

While managing the supply chain, it is important to consider several problems.
The main four are: the configuration of the distribution network (ex: number and location
of suppliers); the strategy of the distribution (ex: pull or push strategy); information
(information flow across integrated systems); and inventory management (ex: amount
and location of inventory). (Robinson, 2007)

Another problem is the Bullwhip Effect. As Robinson (2007) explains, this is a
phenomenon that occurs on distribution channels mainly driven by forecasts. It says that,
as we go up the supply chain from the consumer point to raw materials suppliers, the
accuracy of the forecasts will decrease. In this case, the raw material suppliers will have
a less clear sight about the real demand, leading to a harder time trying to forecast. On
the other hand, retailers experience the opposite. This effect also refers to the independent
search for profitability in the different supply chain stages. The solution to it is the Kanban
system, since it is based on demand.

The author of this thesis also emphasizes the relation between the SCM

components and the level of integration of the process link in the business, and they
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improve the management of the supply chain. As exposed by Robinson, 2007, p.16,
Lambert and Cooper (2000) lists some of these components: “Planning and control; Work
structure; Organization structure; Product flow facility structure; Information flow
facility structure; Management methods; Power and leadership structure; Risk and reward

structure and Culture and attitude”. (as cited in Robinson, 2007, p. 16)
Methodology

Behind the research used in this thesis the author resorts to the Operations

Research cycle approach from Ronal L. Rardin.
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3
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o

Fig. 2

Firstly, the author started with the problem formulation, then he used existent
information to model the problem. After that he quantifies differences not only in the
system relationships but also in the parameters. The conclusions don’t derive from the
real situation but rather obtained by the implementation of the model. An expert in the
actual problem analyses the conclusions and validates it or not. Next, advantages and
disadvantages are identified. The last step is to use the information collected and integrate
it into the model to make changes, aiming to get a more effective usability. (Robinson,
2007)

The scientific approach used by the author of this thesis required the use of

empirical information as well as theories, in a continuous cycle. This method is called
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abductive approach. It begins with a phenomenon, then we must try to find its sources,
excluding them one by one through tests. Like all the approaches, this one also has
problems, with the main one being its dependency on experience in similar cases since
we re not talking about a schematic method. In the end, by using the previous approach
the author resorts to Microsoft Excel as a mean to develop an appropriate cost model.
(Robinson, 2007)

To benefit from more sources of information, qualitative and quantitative methods
are combined by Robinson in his research process. The main difference between these
two is, whether the data is expressed in numbers, or not. When using qualitative data, the
researcher seeks for a more profound comprehension of a given situation or problem.
Since the author wants to understand implications in cost of a variation in production
amount and currency rates, he will appeal to a qualitative method with interviews with
production personnel, as well as quantitative ones, since he’ll have to handle financial
data and statistical information. So first, he uses the qualitative method to introduce the
problematic, know it better and develop the fundamentals of knowledge about the supply
chain management. Obviously, as he tries to formulate a cost model, quantitative
information is needed as he calculates several elements/components affecting the overall
production and distribution cost. Later these two methods will be combined to form an
approach denominated the triangulation method, which will provide more points of view
about the matter. (Robinson, 2007)

Keeping in mind the previous paragraph and the fact that the data gathered in this
study came from experimentation, now we look at the techniques used by Robinson in

his information acquisition process.

_ Quantitative analysis Qualitative analysis

Empirical data e Survey data e Case studies
e Secondary data
e Statistical analysis

Fig. 3

To keep the procedure simpler Robinson uses a case study, and that way the study

could focus on a single situation making the examination and analysis of the problem

216



COST MODEL FOR SUPPLY CHAIN MANAGEMENT
clearer. Objectifying, to solve of the problem in Bindomatic AB, supply-chain decisions,
surveys and secondary data were collected and treated along the case study.

So, a structured process of gathering information is important, serving the
researcher as a guide for selection of the most appropriate findings (better defined and
accurate). Robinson ended up using two distinguished types of data: the primary data,
which is the information the author acquired directly from the company; and secondary
data, that came from classes and bibliography. Since the author wanted a very rigorous
study, he demanded a close participation of Bindomatic AB in the entire data gathering
process. This cooperation came from interviews, meetings, emails, and phone calls.
(Robinson, 2007)

About the interviews, they were recalled mainly for statistical analysis, giving him
the majority of the quantitative information he searched for. Evidently those interviews
had a meeting character. Firstly, he proposed a calendar in which there were specified
relevant topics to discuss. Then Robinson send questions regarding potential questions he
eventually had. With this constant communication the company was able to track his
process and give him feedbacks about his findings. (Robinson, 2007)

Thanks to the financial reports the company provided to the author, he was then
able to schematize the supply chain structure at that moment, serving as baseline for the
future calculations. Before all this, the technical department scanned the problem of lack
of effective production calendarization, thanks to information about the production of
their binders in Portugal and in the US. That numeric data was integrated in the
calculations by James Emmanuel Robinson. (Robinson, 2007)

Concerning the literature studies, the process starts with the identification of the
problem. Although these studies give a theoretical view of the subject, meaning that is
sometimes difficult to apply to a particular problematic like the one pictured here, the
researcher will need to know at least the fundamentals about the operations management
to be able to deal with the problem in discussion and then develop an appropriate solution.

After analysing the thesis, there is a major issue concerning the information the
author used to perform the research, that is the unavailability of the statistical data
acquired about the supply chain. More specifically, it talks about the company’s supply
structure; Components; Distribution; Purchasing and Cost Agreements. Without the
access to these, the comprehension and analysis of the thesis becomes harder. We
understand that Bindomatic AB does not want to expose information that could harm

possible competitive advantage the company has, but, since the thesis is based on the
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costs that this company has, as well on its structure of the supply chain, it would be helpful
to have access to that information. It would give us a better insight about the theme supply
chain management with a practical case, giving us and other potential readers the
opportunity to evaluate the plausibility of the model created by the author, and then to
develop an improved model that possibly could solve Bindomatic AB’s problem in a

better way.
Result Analysis

When we try to understand production schedule, three perspectives are
highlighted. They are the problem-solving perspective; the decision-making perspective
and the organizational perspective, each one with its own series of premises and
contributions towards refining production scheduling. (Robinson, 2007)

Robinson used the decision-making perspective, which can be defined as the
“process of gathering information, evaluating alternatives, deciding on one, and
implementing it” (as cited in Robinson, 2007, p. 19).

As Robinson (2007) explains, to improve scheduling of the production, managers
need to comprehend the inconveniences that might occur, caused by themselves or by
others, and then take measures to be prepared for whatever might come. By doing this,
managers can determine effectively if promises can be met in time and set some time to
invest in preventive maintenance, track potential resource conflicts and guarantee that
components/raw materials are timely ordered. With the model developed by the author,
some of these goals can be attained. This can be represented by what Robinson (2007)
stated: better coordination increases productivity and minimizes operating costs.

The next image represents the model developed by the author of the thesis. It’s
called the RE Model, in which R stands for Robinson and E for Elina, apparently the
person that helped the author the most to complete this research project. It is a tool that is
based on formulas from the software program Microsoft Excel, and is specifically
conceived for the problem Bindomatic AB has. The user enters the amount of production
he wants and then the software gives the appropriated production distribution between
manufacturing plants. In other words, it will tell the user how to effectively outsource.
Even though this presented model is quite accurate, there exists some limits that are

usually related to human error. (Robinson, 2007)
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Knowing that Robinson wanted to create a model of cost for the production

needed to face the high demand in the US, the user just needs to insert the number of

products demanded by the market. Then the program will tell how to successfully split

the production between the manufacturing plant in the USA (Coverbind) and the other

factory in Portugal.

To start off, the user must introduce some data related to the company’s

production operations. They include the currency exchange rates at that moment; extra

and regular production cost, which can be split into labour and fixed costs (labour costs

account for the variable cost); the amount produced at that time and the capacity of both
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facilities. Then the system will give an idea about cost comparisons between Portugal and
USA (which country has the lowest production costs). (Robinson, 2007)

After doing this, the individual just needs to insert the amount demanded and then,
considering the data introduced earlier, the system will estimate the appropriate

production schedule. This estimation can be represented with the following steps:

e X =production in USA
e Y = production in Portugal
e F(X) = Production cost of X
e F(Y) = Production cost of Y
e B = Portugal manufacturing plant capacity
e D =Demand
As Robinson (2007) explains:
The objective will be to minimize the total cost of production: min [f(x) + g(y)]
Then we include the “demand”: X+Y =D < D - X =Y - min [f(x) + g(d-x)]
In order to find the minimum cost: f '(x) — g "(d-x) =0 & f ' (x) =g (y)
Including the capacity of the Portugal plant: Y <B > D-X<B«+< X>D-B

By doing this we can find the ideal production distribution strategy, minimizing
the cost, keeping in mind the demand and capacity of the factories. If the amount of
production the user inserts is supported by the capacity of the two factories, the software
program will issue a “Feasible” alert, which means “that the production schedule is
realistic”. On the other hand, if the quantity of the production is beyond the capacity of
the two manufacturing plants, it will appear an “Overload” signal, representing that the
production capacity of one or more facilities have been surpassed. To attain to that
superior production, engineers and managers of production will need to improve
capacities of one or both factories. (Robinson, 2007)

In a simpler way, the possible solution presented by Robinson above can be
explained in the following manner: knowing the amount of production wanted, the costs
of both facilities are calculated, then we compare which one has the lowest cost. After
that, we see if the production fits the capacity of the plant. If not, we must resort to the
other facility, producing the maximum possible in the plant with the lowest cost and the

rest in the other facility.
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Having that said, Robinson gave the company a path that it can choose to walk. It
is an opportunity to move on and to stop being worried about getting bigger and greater.
However, some constraints will eventually appear, as every hypothesis known has its own
weaknesses.

Although this model is accurate in determining the costs and the amount of
production in each facility, it doesn’t cover some unpredictable problems that might
occur. It is easier to conceive a model in theory than applying it. Due to the constant
changes in the environment, the infinitude of factors that can affect an organization, and
the possibility of mistake in the data input, since it’s performed by a human being, no
wonder that, even though many companies have invested in the development of schedule
models, only a small percentage of them used it on a regular basis.

About these results, it would be a major advantage if the author, after presenting
the RE model, simulated a real case to provide a much better understanding and prove the
validity of his creation to Bindomatic AB. On the other hand, because it is a model that
allows forecast, it is a huge tool for all companies to effectively calculate costs and direct

its production, envisioning the future.
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Conclusion

So, in the beginning, the author stated that the problem was to find a way to
effectively forecast the appropriate moment to outsource the production of Bindomatic
AB to the Portugal’s facility, given the increased demand that was occurring in the USA
and the incapability of the US plant dealing with that demand increase. The issue is that,
after analysing the whole document and specially the result of the research, that is the RE
Model, we find that the author only found a method that splits the production between
USA and Portugal in a more cost-effective way. So, the presented solution seems to not
fit well with trying to forecast the best periods to underperform outsourcing. At best,
monitoring foreign currency exchange rates can give some contribution to tell the
company when a good time could be to do business in other countries. The problem here
is that it only uses past data and current data which doesn’t give a futuristic vision. It
works on “the present”. At the moment the individual uses the software, it gives
information about how to produce in Portugal and in USA, but in that specific time, not
on future periods. Despite this, it really is a useful model, since it allows to calculate costs
of production and the best distribution to both facilities, and so, it maximizes the
performance of the overall supply chain. At least it gave the company a way to effectively
allocate production resources between countries (outsourcing).

Keeping in mind the complexity of supply chain, the model suggested would have
to adapt to such complexity. With that being said, we should give a look to some issues:
People who give attention to these matters and read this thesis might want to analyse the
plausibility of the given model, and then, further development could be done to extend
the applicability of this method to other problems related to supply chain management,
(for example, some research could be done to try to introduce these method in other
industries that experience similar problems); and other indicators of performance could
be added to the model in order to improve its accuracy. (Robinson, 2007)

While Robinson was performing the research, more specifically when he was
collecting statistical data, these were the main problems detected: The inability of
Bindomatic AB to successfully predict the growth of the demand of their products; As
previously said, this demand was occurring in the US market, but their American
manufacturing plant is not capable to support such demand; Lead-times, which stands for
“the period of time between the initiation of any process of production and
the completion of that process, including delivery” (as cited in Robinson, 2007, p. 5), are

not determined; and overall supply chain and administrative costs. (Robinson, 2007)
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After completing the work, the author identified some aspects the company might
want to give some attention in order to face the problems presented above: the baseline
could be to find a method of predicting the US demand so the company could allocate its
resources in a better way; to diminish the costs of transport, an integral outsourcing and
total move of production to Europe could be something to consider; envisioning a more
accurate and effective management of the supply chain processes, a simulation software
program should be developed; the managers should give a try to apply Just-In-Time
process instead of the current strategy characterized as “conservative” (ordering more
than it’s actually necessary, to face uncertainty, giving birth to safety stocks); and to
monitor the evolution of the process and the performance of the cost model, a statistical
study would be helpful. (Robinson, 2007)

In the end, this study contributed to give a better understanding of supply chain
management. With the example of Bindomatic AB, the readers of the thesis can have a
clearer idea of what happens in the backstage of the organizations and some of the

concerns the operations management personnel have to deal with.
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Resumo

O aumento dos engarrafamentos e da poluicdo leva a que a populacdo deseje mudar a
modalidade do carro para o transporte publico, mas o quadro tedérico mostrou que é preciso
aumentar a satisfacdo do cliente para que essa mudanca seja obtida, isto porque, o transporte
publico tem uma ma imagem, derivado ao tempo de espera e transferéncias num noé de
transito, ¢ a estética das estagdes. Por tanto, ¢ primordial acrescentar valor a transferéncia
num no de transito para satisfazer as necessidades dos viajantes. Para isso sdo propostas trés
estratégias: acelerar, condensar e melhorar. O presente trabalho foca-se na extensdo do Modelo
Node-Place no que respeita a experiéncia.

A aplicagdo do método compreendeu os seguintes passos: selecdo e classificagdo dos nds de
transito, copilacdo dos dados, execucdo da analise multicritérios, avaliacdo da qualidade e
comparagdo com tipologias de nés de transito. Para pér em pratica o método proposto foi
realizado um estudo de caso na regido urbana de Roterddo, numa sele¢do de 32 nos de transito
correspondendo a uma amostra de 160 entrevistados. Apds aplicagdo do método conseguiu
ver-se quais os nos de transito a serem melhorados e qual a estratégia a ser implementada.
Estes dados revelam que a extensdo do Modelo Node-Place com o valor da experiéncia
contribui para a avaliacdo da qualidade do n6 de transito, podendo ser utilizada nas estratégias

de melhoria dos nos de transito e do transporte publico em geral.

Palavras-chave: satisfagdo do cliente; né de transito; estagdes; método; Modelo Node-Place;

experiéncia; avaliagdo da qualidade.
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1. Introducio
A relagdo da sociedade entre a escolha de carro pessoal e transportes publicos € uma problematica vivida
nos tempos modernos, que pode levar a uma alteracdo dos niveis de engarrafamento e polui¢do. No caso
especifico da cidade de Roterddo na Holanda, o carro é o principal meio de transporte, porque
proporciona comodismo, rapidez, conforto e liberdade individual, contrastando com os transportes
publicos que tém um impacto negativo no que diz respeito ao tempo da viagem, transferéncias entre nés
de transito e espera nas estacoes. De modo a combater esta situacdo, surge a necessidade de encontrar
medidas que estimulem a transferéncia modal do carro para os transportes ptblicos e a0 mesmo tempo
tornar mais apelativos os transportes publicos.
Este trabalho foca-se essencialmente em melhorar a qualidade das estagdes para aumentar a satisfacio
do viajante, e para este fim sdo utilizadas diferentes aplicagdes do Modelo Node-Place. Este modelo
analisa as caracteristicas do n6 de transito e o local da estac@o, de modo a avaliar a qualidade de uma
estacdo e indicar as melhorias necessarias para criar coeréncia entre o valor do no6 e do local e assim
melhorar o funcionamento do né de transito.
O objetivo deste trabalho ¢ abordar as questdes ja mencionadas, desenvolvendo um método geral que se
possa aplicar na Holanda de modo a avaliar a qualidade dos nos de tréansito e indicar eventuais melhorias
incorporando o valor da experiéncia no Modelo Node-Place. Posteriormente, a pesquisa obtida sera
orientada de forma a se obter mais informagao sobre o valor da experiéncia, e por fim sera utilizado um
estudo de caso para aplicar e exemplificar o novo método, sendo a cidade de Roterdao a area selecionada
para o estudo de caso.
Para iniciar a pesquisa surge a seguinte pergunta: Como pode ser incorporada a experiéncia do viajante
no Modelo Node-Place a fim de avaliar a qualidade dos nds de transito e indicar seu potencial?
Alargar o modelo de n6 existente com o valor da experiéncia de modo a obter um novo método que
avalie a qualidade dos nds de transito e indique eventuais melhorias € a relevancia cientifica desta
pesquisa uma vez que o resultado do novo método pode vir a funcionar como um guia para os
municipios, governos e operadores de transportes publicos para analisar a qualidade dos nds de transito.
O aumento da satisfagdo do cliente pode resultar numa transferéncia modal do carro para o transporte
publico e assim reduzir o engarrafamento e a poluigao, que € de grande relevancia para toda a sociedade.
A estrutura deste trabalho inicia-se com o estudo das medidas a tomar para obter uma transferéncia
modal do carro para o transporte publico, apresentacdo de trés medidas que podem ser utilizadas para
melhorar a qualidade dos nds de trénsito, determinac@o dos critérios que fazem parte do valor da
experiéncia, incorporacdo da experiéncia no Modelo Node-Place, e finaliza com a realizagdo de um

estudo de caso na regido urbana de Roterdao para aplicar e exemplificar o novo método.
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2. Revisio de Literatura
Todo viajante tem um orcamento de viagem e, para decidir qual dos dois meios de transporte
¢ menos dispendioso toma em consideragdo trés fatores importantes: dinheiro, tempo de
viagem e esfor¢o. Vale a pena fazer a viagem se a utilidade da mesma for superior a
desutilidade logo, ao fazer a escolha entre os transportes publicos € o carro, os viajantes
pensam sobretudo na credibilidade, tempo de viagem, facilidade, conforto, experiéncia ¢
custos.
O fator que influencia a escolha do modo ¢ o tempo da viagem, e quanto menor for o fator
tempo de viagem maior a qualidade relativa do transporte publico. O carro ¢ geralmente o
meio de transporte mais apelativo, devido a sua utilidade, rapidez, conforto e independéncia.
A opinido das pessoas pouco mudou no que diz respeito a mobilidade. O carro ainda ¢ muito
popular. Nos tempos correntes o carro proporciona mais conforto, facilidade na utilizacao,
rapidez e seguranca. As desvantagens da utilizacdo deste meio ¢, estradas sobrelotadas,
engarrafamento, dificuldade em encontrar estacionamento e aumento dos impostos sobre 0s
combustiveis.
A pesquisa mostra que uma mudanca da imagem e qualidade de servico de transporte publico
pode atrair mais clientes ou manter os que ja estdo filiados. Para uma melhor percecdo do que
¢ e como funcionam os transportes publicos, ¢ necessario experimenta-los pelo menos uma
vez. As empresas estdo dispostas a incentivar novos clientes com viagens gratis ou tarifas
mais baixas, outra opc¢do seria centrar-se nos clientes fiéis, proporcionando uma maior
satisfacdo que leva a lealdade destes.
Foi comprovado que todos os aspetos que envolvem uma viagem de transporte publico sdo
valorizados de forma diferente e este valor pode ser expresso como uma medida clara e
simples: Tempo. Numa viagem, o valor difere entre o tempo dentro de um veiculo, o tempo
de pré e pos-transporte e o tempo de transferéncia. O tempo de transferéncia influencia
negativamente as viagens de transporte publico, e determina a qualidade de toda a cadeia de
viagens. O tempo de espera entre uma transferéncia ¢ o principal obstaculo numa viagem.
Para perceber o que ¢ a experiéncia de espera ou o tempo de espera, € necessario compreender
o que ¢ o tempo. O tempo pode ser entendido objetivamente e subjetivamente. A
diferenciacdo pode oferecer a possibilidade de influenciar as percegdes, encurtando o tempo
de espera e tornando a espera mais agradavel.
A percecdo objetiva do tempo estd relacionada com o tempo no reldgio, cronometro,

calendarios e agendas enquanto que a percegdo subjetiva do tempo pode ser considerada uma
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cognitiva afetiva de cada pessoa, quanto maior for o tempo de espera mais influéncia negativa
tera na satisfagao.

Para uma maior satisfagdo do cliente, os operadores dos transportes publicos assim como
também as autoridades necessitam de perceber como € que os clientes avaliam a qualidade do
servico. O cliente satisfaz suas necessidades comprando bens ou servicos. Se a satisfacdo for
positiva, entdo a satisfagdo do cliente pode ser determinada pela diferenca entre a espectativa
e a experiéncia real. As necessidades foram descritas em forma de pirdmide e compde-se da
seguinte maneira: seguranca pois os clientes devem sentir-se seguros nas estagdes; velocidade
¢ a principal necessidade do viajante porque baseiam seu percurso no tempo da viagem entre
a origem e o destino; conveniéncia pode ser obtida pela disponibilizacdo de boa informacgao
durante o servigo, como por exemplo sinalizagdo com a origem e o destino do mesmo; o
conforto ¢ considerado muito importante no que respeita a qualidade pois um bem que tem
muito desgaste, muito ruido no motor ou até uma vibrag¢do incémoda, podera por em causa o
uso do mesmo perante o cliente; e por ultimo a experi€ncia que esta no topo da piramide pelo

simples facto de estar relacionado com todos os anteriores.

3. Metodologia

Os dados obtidos servem de base para uma analise das medidas que poderdo ser tomadas de
modo a desfazer o dilema do tempo gasto numa viagem. As transferéncias numa viagem
devem ser reduzidas ao maximo, ¢ devem ser criadas sinergias entre o se mover ¢ o ficar
parado. Sinergia é vista como uma ferramenta de analise do negdcio, poderd indicar
desempenhos, procura de viagens, opinides dos clientes e volume de negocios a retalho e
lucros imobilidrios. Com isto podemos definir sinergia como uma contribuigdo individual do
valor acrescentado decorrente de coeréncia e colaboragdo orientada.

Sdo propostas trés estratégias para agregar valor ao tempo gasto numa estacdo que podem
levar a sinergia: acelerar, condensar e melhorar. Acelerar significa que ao aumentar a
velocidade dos modos de transporte faz com que o tempo gasto seja menor, ou seja, quanto
mais velocidade ou rapidez tiver um veiculo, menos tempo os clientes esperam; Condensar ¢
quando sdo reduzidas as distancias percorridas pelos passageiros das localidades alvo, isto faz
com que o tempo de pré e pos transporte seja menor, e sendo menor as pessoas podem ganhar
mais tempo, e ao ganhar mais tempo ha uma maior satisfagdo, o que implica uma boa
reputagdo do transporte; a terceira estratégia e foco deste trabalho ¢ melhorar o valor do

tempo dos elementos de menor valor pois ao transmitir uma experiéncia mais agradavel ao
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cliente fard com que a viagem seja mais apelativa e menos cansativa. Estas trés estratégias
aplicadas em simultaneo alcangam uma melhor sinergia.

Embora saibamos como alcancar a sinergia das estacdes, torna-se necessario saber como
podemos avaliar a qualidade dos nds de transito e indicar seu potencial. Neste sentido, na
Holanda s@o usados modelos de n6 de transito baseados no Modelo Node-Place. Este modelo
determina a utilidade de um né de transito analisando a relacdo entre as caracteristicas do nd e
do local da estagdo. Um no de transito funciona bem quando esses valores sdo coerentes. O
Modelo Node-Place ¢ aplicado utilizando cinco etapas: sele¢do de um conjunto de nds de
transito, isto €, ao selecionar diversos nés de transito obtém-se diferentes pontos fortes e
fracos; classificacdo dos nos de transito de acordo com as tipologias, pois esta indica o que
pode ser melhorado nas liga¢des rodoviarias; compilar os dados para o calculo do valor do no,
o local e o valor da experiéncia; executar a analise multicritérios e avaliar a qualidade; e
comparar com as tipologias, isto €, para ndo existir uma ma reputagdo das qualidades das
ligacdes rodoviarias, estas sao diferenciadas em tipologias, assim sdo comparadas igualmente
de modo a obter o melhor no6 de transito.

Este trabalho ira elaborar uma versao mais recente do Modelo Node-Place, denominado por
Modelo Butterfly, uma vez que o modelo existente ¢ influenciado apenas por duas das trés
estratégias. Para obter este novo modelo ¢ utilizado como base o Modelo Node-Place
incorporando o valor da experiéncia que ¢ considerado como um terceiro valor que ilustra a
importancia das melhorias do ambiente do ndé de transito de modo a satisfazer as restantes
necessidades dos viajantes, ou seja, o conforto e a experiéncia.

O valor do n¢ inclui as infraestruturas e os sistemas de transporte, e ¢ calculado com base em
trés fatores importantes: Trafico lento, que avalia a densidade e o trafico de outros meios de
transportes publicos e privados, e como condicionam a circulagdo; Transportes publicos, que
indica a acessibilidade de um transporte publico a uma determinada localidade; e a Ligacao
rodoviaria que descreve toda a acessibilidade da ligagdo rodoviaria. Sdo mais valorizadas
aquelas ligagdes onde exista mais faixas de circulagdo, estradas regionais e saidas rodoviarias.
O valor do local é definido pelo intervalo do espago das fungdes e atividades. E calculado
com base em trés fatores: Proximidade, que representa a ligagdo do transito como o centro do
seu ambiente. Quanto mais perto estd uma estacdo das localidades com grande aglomeracdo
populacional, entdo, mais propensa sera a utilizacao dos transportes publicos; Intensidade que
¢ um indicativo da quantidade de pessoas que fazem usufruto da area influenciada. Quanto
maior a densidade populacional maior serdo as viagens realizadas. Nem todos os casos sdo

assim, existem localidades com menos densidade populacional, mas os transportes publicos
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sdo utilizados com mais frequéncia pois as distincias entre trabalho-casa ou casa-trabalho sao
menores; ¢ a Mistura que ilustra a relacdo dos moradores e trabalhadores, isto €, empregos
atraem viajantes no pico da manha e as moradias/habitacdes atraem no pico da noite, ou seja,
diferentes funcdes geram diferentes tipos de viagens em diferentes momentos.

Como ja foi mencionado anteriormente, o valor da experiéncia sera incorporado no Modelo
Node-Place e é de salientar que este valor se tem tornado numa questdo da atualidade porque
reforca a imagem positiva de qualquer cidade apesar de ainda ser um tema bastante vago, que
muda ao longo do tempo e que ¢ diferente em todas as regides. Tendo o ambiente de espera
uma grande influéncia na perce¢do do tempo de um viajante, ¢ necessario analisar os fatores
que contribuem para um ambiente de espera apelativo. O ambiente de espera € onde ocorre o
servigo de transporte publico, ou seja, a estagdo. Os diversos fatores que englobam o ambiente
da estag@o atuam como estimulos que levam a um julgamento positivo do viajante.

Critérios que contribuem para uma estacdo de boa qualidade diferem entre as diferentes
pesquisas efetuadas, mas os aspetos mais relevantes sdo os elementos ambientais, disposi¢ao
e funcionalidade do espago, elementos sociais ¢ elementos de design. Estes critérios foram
agrupados e classificados nos seguintes critérios: o conforto, que faz aumentar o valor do
tempo de espera na estagdo e engloba subcritérios como por exemplo espera confortavel
aquecida e protegida, entretenimento e instalagdes; organizagdo da estagdo, porque para que a
estacdo funcione bem devera ter uma visdo geral otimizada, sinalizagao clara e informagdes
atualizadas sobre as viagens. A autoconfianca ¢ muito valorizada ¢ ¢ um aspeto de qualidade
na andlise de satisfacdo dos viajantes; elementos ambientais, como por exemplo cores,
materiais, arquitetura, iluminag@o e limpeza influenciam o valor da experiéncia; e elementos
sociais, pois a presencga de pessoal ¢ um determinante importante para a seguranga € contribui
para um tempo de espera agradavel.

De modo a obter o peso de cada critério foi aplicado o Melhor-Pior Método (BWM- Best-
Worst Method), que é um método de tomada de decisdes multicritérios e é baseado na
comparagdo de critérios aos pares onde cada critério ¢ comparado com outro critério para
determinar a preferéncia relativa. As etapas do Método BWM sao: determinar o conjunto de
critérios de decisdo; determinar o melhor e o pior critério, isto €, a pessoa responsavel pela
decisdo determina quais sdo os melhores e os piores critérios a ter em conta; determinar a
preferéncia do melhor critério em relagdo a todos os outros; determinar a preferéncia dos
outros critérios em relag@o ao pior; e por fim, encontrar os pesos ideais para os critérios.
Sendo como um objetivo melhorar os nos de transito, a obten¢do de uma transferéncia modal

do carro para o transporte publico, torna-se essencial conhecer as preferéncias das pessoas que
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nao viajam por transporte publico. Para tal, foi efetuado um inquérito a populagdo Holandesa,
preenchido por 160 entrevistados e distribuido via internet com a possibilidade de completar o
preenchimento no PC, Tablet ou Telemovel de forma a obter respostas mais corretas. A
pesquisa inclui preenchimento de dados pessoais, de forma a obter uma visdo das
caracteristicas sociodemograficas dos entrevistados, e perguntas relacionadas com os critérios
mais valorizados e menos importantes, preferéncias dos critérios mais valorizados em
detrimento dos outros e preferéncias dos outros critérios pelo critério menos valorizado.

Relativamente ao estudo de caso na regido urbana de Roterddo, e seguindo as defini¢cdes do
método, foi feita uma selecdo dos nds de transito apenas considerando estagdes de comboio e
metro com pelo menos duas modalidades de ligagdo, baseadas nos noés de transito com uma
acessibilidade de transporte publico superior a 400. Foi feita uma selecdo de 32 nods de

transito baseada na rede de transporte publico em 2014.

4. Analise dos resultados
Com o aumento do engarrafamento e da poluicdo, as entidades estatais tém como principal
objetivo a diminuig¢do do uso do carro e estimular a utilizagdo dos transportes publicos como
o principal meio de transporte, mas para isso a qualidade do transporte publico deve estar de
acordo com os requisitos do viajante para que as politicas implementadas surjam efeito.
Neste sentido, € necessario selecionar as melhores ligacdes de transito para uma andlise mais
profunda e determinante.
Numa conjuntaria com o municipio de Roterddo, foi decidido que a sele¢ao das ligacdes de
transito seria baseada na acessibilidade dos transportes publicos, e também foi selecionado
estacdes de comboios com pelo menos duas linhas férreas. Apos a seleg@o, os dados relativos
as ligacdes rodoviarias foram compilados, e com base nesses dados foi decidido que apenas as
ligagdes com a acessibilidade superior a 400 seriam escolhidas. Em consenso com o
Municipio de Roterddo e a RET (Rede de Transporte Publico), as ligagdes foram classificadas
em tipologias e baseadas na presente situag@o e a do futuro proximo.
Para calcular os critérios relacionados com o valor da ligacdo do transporte publico, varios
dados foram recolhidos sobre os diferentes tipos de transportes que ligam o n6 de transito
com a rede.
Existe uma variacdo na qualidade atual das ligacdes de transito, mas nem todas as ligacdes
tém de cumprir as mesmas exigéncias. Ao classificar as ligacdes de transito em diferentes
tipologias, pode ser identificado quais os critérios a serem melhorados nas ligagdes de

transito.
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O principal motivo para incorporar o valor da experiéncia no Modelo Node-Place ¢ a teoria
das trés estratégias: acelerar, condensar e melhorar que aplicadas em simultaneo observamos
um aumento no desempenho. O Modelo Node-Place s6 indica possiveis melhorias como
aceleragcdo e condensacdo, mas incorporando o valor da experiéncia, esta terceira estratégia
torna-se parte integrante do modelo.

As tipologias de n6 de transito sdo usadas para fornecer informacdes sobre eventuais
melhorias que possam vir a ser feitas.

Quando a experiéncia de um viajante corresponde as suas expectativas, a qualidade de um noé
de transito ¢ alta, ou seja, o valor de experiéncia ¢ baseado nas expectativas dos viajantes.
Inicialmente a qualidade de um né de transito era calculada pelo valor do n6 e do local da
estagdo com a mesma importancia, mas apds a revisdo do quadro tedrico o valor da
experiéncia torna-se parte do método e ¢ preciso saber qual seu valor.

Para ilustrar o novo método desenvolvido foi feito um estudo de caso numa sele¢ao de nos de
transito da regido urbana de Roterddo. O resultado foi priorizado de acordo com as melhorias
que devem ser feitas para que o n6 de transito funcione com todo o seu potencial. A aplica¢do
do método indica por igual um n6 e um valor local, mas o valor da experiéncia aumentou
drasticamente. Fator muito positivo, pois influéncia a maneira como os viajantes entendem
um no de transito.

Com base nos dados obtidos verifica-se que o Modelo Butterfly funciona melhor que o
Modelo Node-Place ¢ que o valor da experiéncia contribui para a qualidade do né de transito.
Das estacdes analisadas, apenas trés foram consideradas prioritarias para possiveis melhorias,
como o Centro Metropolitano de Zuidplein, Estacdo Metropolitana Rotterdam Alexander e
Centro Regional Spijkenisse.

No Centro Metropolitano de Zuidplein foi determinado que s@o necessarias introduzir
melhorias em todos os critérios, como a proximidade, intensidade e a mistura. As melhorias
sugeridas foram: criagdo de facilidades das ligagdes de transito, criagdo de empresas,
habitagoes ¢ a criacdo de mais postos de trabalho na area. A melhoria do trafico lento pode ser
resolvida através da construcdo de faixas de circulagdo proprias para a circulacdo de
velocipedes, assim como também mais parques de estacionamento.

A Estag@o Metropolitana Rotterdam Alexander tem problemas semelhantes aos da Estagdo de
Zuidplein como por exemplo, pouca acessibilidade, poucas infraestruturas de mercado e de
baixa intensidade. As propostas para a resolucdo da problematica desta estacdo foram:
construcdo de parques para bicicletas e automoveis e a construcdo de estradas locais e

autoestradas. Quanto a intensidade foi proposto a criagdo de oportunidades de emprego, o que
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resulta de uma maior mistura entre trabalhadores e habitantes locais. Para o aumento da
experiéncia foi proposto a melhoria de alguns elementos ambientais, conforto da estacao,
instalagdo de televisores, wi-fi, lojas e restaurantes.

Para que a Spijkenisse seja classificada como um centro regional, isto ¢, um n6 de transito
que interliga duas cidades, necessita melhoramento em todas as areas, como o aumento do
valor transmitido ao cliente, da intensidade ¢ da proximidade. As melhorias propostas para
este centro sdo relativamente iguais aos das anteriores, mas destaca-se por ter uma maior
intensidade populacional e uma menor intensidade empregadora, o que pode ser resolvido
criando mais oportunidades de emprego e empresas locais.

A central de Roterddo como foi recentemente renovada, foi onde deram mais ateng¢do no valor
da experiéncia ¢ a qualidade atual em comparagdo a qualidade antes da renovacdo. Antes da
renovagao a central era conhecida como um abrigo para os vagabundos, viciados e traficante
de drogas, era evitada principalmente a noite, mas com a renovac¢do foram atraidos mais
viajantes e turistas. Embora que a estagdo esteja renovada, nao indica que seja detetada um
crescimento dos indicadores de desempenho, mas comparando os modelos pode ser verificado
que a maioria das mudancas foram feitas para aumentar o valor da experiéncia.

Como resultado da analise feita neste trabalho recomenda-se a utilizagdo do método
desenvolvido para a obtencdo de informagdes sobre a qualidade atual dos nos de transito e o
potencial que cada um pode alcancar.

No estudo de caso foram feitas suposi¢des sobre o que os viajantes em Roterddo esperam, no
entanto, devem ser feitas mais pesquisas para definir um objetivo mais confidvel do que o
valor da experiéncia dos nos de transito.

Ao melhorar a qualidade do transporte publico, aumenta-se a satisfagdo do viajante podendo
levar a uma transferéncia modal, mas para que isso aconte¢a um maior numero de pessoas
devem experimentar uma viagem de transporte publico para tentar mudar a ma imagem destes

e dessa forma obter um deslocamento modal do carro para o transporte publico.

5. Conclusoes
Ao longo do tempo, combater o engarrafamento, diminuir a utilizagdo do carro e incentivar a
populacdo a utilizar os transportes publicos t€ém sido objetivos da Holanda, e neste sentido,
aumentar a satisfacdo dos utilizadores dos transportes publicos pode resultar numa mudanga
de modalidade. Esta satisfacdo pode ser obtida melhorando a qualidade da viagem e do
servico prestado j4 que as viagens de transporte publico normalmente tém uma imagem

negativa porque existem muitas interrup¢des indesejadas com as transferéncias, para além do
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tempo de espera. Combatendo estas situacdes conseguimos satisfazer as necessidades do
cliente, que engloba, velocidade, conveniéncia, conforto e experiéncia.

De modo a acrescentar valor a transferéncia foram propostas trés estratégias que atendem a
diferentes necessidades do cliente e que devem ser aplicadas em diferentes areas de um né de
transito: aceleragdo, condensacao e melhoramento. Quando aplicadas em simultaneo podemos
verificar um crescimento significativo dos indicadores de desempenho, mas para se identificar
qual a estratégia a utilizar ¢ necessario conhecer a qualidade atual de um n6 de transito.

A qualidade dos nods de transito ¢ obtida aplicando os modelos existentes € no caso da
Holanda ¢ usado o Modelo Node-Place que analisa as caracteristicas do n6 de transito e o
local da estacdo utilizando uma analise multicritério para obter os respetivos valores. O
Modelo Node-Place indica apenas o potencial da area de transferéncia e da area do no de
transito, mas ndo o ambiente da estagdo, o que impede determinar onde ¢ que devem ser
aplicadas melhorias para influenciar a satisfacdio do cliente. Este modelo identifica a
satisfacdo do cliente quanto a velocidade através da aceleracdo e a conveniéncia através da
condensacdo das necessidades, no entanto ndo identifica a satisfacdo quanto ao valor da
experiéncia e do conforto que € obtido através da influéncia das melhorias do ambiente da
estagdo. E por esse motivo que o valor da experiéncia foi incorporado no Modelo Node-Place.
Neste sentido isso, foi estudado ao pormenor o Modelo Node-Place que se baseia na teoria de
que o valor do n6 e do local devem ser coerentes para que o nd de transito funcione bem.
Estes valores foram calculados através de um método de decisdo multicritérios com base num
inquérito a 160 entrevistados.

Quanto ao potencial do valor da experiéncia, verifica-se que este ¢ baseado nas expectativas
dos viajantes, pois o quadro teodrico indica que a qualidade do nd de transito ¢ elevada quando
a experiéncia do viajante corresponde as suas expectativas e como os diferentes nos de
transito tém diferentes caracteristicas as tipologias dos nos de transportes ptblicos sdo usadas
para indicar o potencial que pode ser obtido em cada tipo de n6 de transito.

Deste estudo conseguimos obter um método que pode ser utilizado para avaliar a qualidade
dos noés de transito e para nos indicar quais as melhorias necessarias que devem ser
implementadas. A incorporagdo do valor da experiéncia no Modelo Node-Place permite um
crescimento dos indicadores de desempenho, ou seja, o desempenho dos nos de transito
aumentard em termos de procura de viagens, opinido dos clientes, volume de negbcios a
retalho e lucros no mercado imobiliario. Ao serem aplicadas em conjunto as trés estratégias
propostas acrescenta-se valor ao tempo que os viajantes perdem num n6 de trénsito, pois

acelerar diminui o tempo de transferéncia, condensar diminui a necessidade de transferéncia e
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as melhorias reduzem o tempo de espera, proporcionando um aumento da qualidade geral de
uma viagem de transporte publico que leva a um aumento da satisfagdo do cliente.

A regido urbana de Roterddo foi a zona escolhida para aplicar o novo método e desse estudo
de caso verifica-se que o valor da experiéncia contribui claramente para o Modelo Node-Place
tornando-o mais preciso.

O método desenvolvido recomenda-se como base de obtengdo de informagdes sobre a
qualidade atual dos nos de transito e o potencial que pode ser realizado, uma vez que o
principal objetivo do modelo desenvolvido ¢ funcionar como ferramenta para discutir
possiveis melhorias dos nds de transito e do transporte ptblico em geral.

Assim, conclui-se que incorporar o valor da experiéncia no Modelo Node-Place contribui para
o conhecimento existente sobre o valor da experiéncia, assim como para a qualidade do
transporte publico, pois indica onde € que as trés estratégias precisam ser aplicadas para
melhorar a transferéncia, que corresponde a parte menos valorizada de uma viagem de
transporte publico.

Finalizando, ¢ cada vez mais importante o valor da experiéncia na utilizagdo dos transportes
publicos, e melhorar a qualidade dos mesmos aumenta a satisfagdo do cliente, podendo

resultar numa transferéncia modal de carro para o transporte publico.
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Abstract

This article summary was based on Sustainable Supply Chain Management & lIts
Integration Among the Norwegian industries, by Bishnu Chaudhary, focusing on the
comprehension and analysis of the complex integration concept and its process according

to the specific case: small and medium Norwegian enterprises.

This article utilized the fundaments of the paper, associated to its methodology, namely
work package 3 and work package 4 of the Sustainable Innovation and Shared Value
Creation among Norwegian Industries (SISVI) run by Norwegian University of Science
and Technology and based on questionnaires submitted to seventy participating firms

involving the inclination towards sustainability integration in their supply chain.

As a way of surpassing the problem referred above, the author will develop a suggested
framework for the sustainability integration, with the intuition of overcoming these
barriers and obstacles found along the process of integration in these Norwegian firms

which are identified and broached in this article summary.
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1. Introduction

In a world affected by constant changes, where competition and the ambition for power
is held in force, business organizations have as a finality an optimization of their profits
through the reductions of the production process and overall supply chain practices to
obtain, in turn an overall competitive advantage. Nevertheless, these companies should
go beyond the profit maximizing goal and keep in mind the sustainable component in
their organizational structure and production process implementing social and

environmental practices.

The concept of sustainability in enterprises is seen as a new tendency for growth allowing
a higher positioning in the globally competitive market through various initiatives with
the intuition to obtain greater profit margins. However, these innovative sustainable
methods aren’t as easy to apply, affecting different aspects of the supply chain

management as well as additional costs.

This Master’s thesis in focus has as an objective, the comprehension of the complex
concept of sustainability, its theories and composition of its integration process. Beyond
this, the research paper aims to discover the obstacles throughout the adaptation of this
method and possible recommendations and solutions to counter problems found along

this process.

In practical terms, this research work utilizes Norwegian firms’ and analyses their actual
situation, structure and supply value chain as a way to understand the viability of its
sustainability when applied to small and medium scaled enterprises (SMEs) of this
country. If this situation isn’t possible, the author will try and propose a hypothetical

structure as a solution for the problem found.

To attain these achievements, this Master’s thesis utilizes theoretical fundaments,
focusing mainly on the research project named Sustainable Innovations and Share Value
Creation (SISVI) in Norwegian industries “(...) to develop unique capabilities for
strengthening their international competitiveness through innovation, sustainability and
shared value creation.” (SISVI PROJECT, 10T, NTNU, 2015). This project is
constituted on four blocks which can be used to acquire a competitive advantage,
highlighting environmental and “green aspects” as guidelines. In this dissertation, the

author primarily utilizes work package-3 (interactions in networks) and work package-4
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(integration and implementation), due to the fact that this research focuses on the
interaction between enterprises when it comes to mutual long-term benefits,
concentrating on sustainable supply chains and their efforts of integrating the measures
into the organizational system. In addition, other relevant scientific theories where used,
specifically: Strategic Management Theory (based on collaborative advantages) and
Industrial Network Approach (emphasizing the level of interaction with partnering firms).
(Bishnu Chaudhary, 2015)

With this in mind, our article summary will be based on three key research questions
around which this master thesis is centred: (1) the literature review where theoretical
concepts will be interpreted, finding here the answer to the first question “What is
Sustainable Supply Chain Management and what is meant by the process of Sustainability
Integration?”; this will be supported by the statistic data found in (2) the methodology
where predominantly the empirical calculations shall assist in the unrolling of the second
question “What is the level of Sustainable Supply Chain Integration among the
Norwegian firms?”; in a further study (3) the analysation and discussion of the results
obtained for a final conclusion will answer the third and final question “What are the
hurdles faced by the Norwegian firms while integration sustainable supply chain and

possible measures to ensure better performance?” (Bishnu Chaudhary, 2015).

239



2. Literature Review

Before analysing the specific study of Norwegian firms, it’s necessary that a solid firm
base is established for a further comprehension and understanding of the data acquired,

therefore it’s primarily important to broach relevant theoretical and scientific aspects.

Normally Sustainability is only associated to environmental issues, but that’s not the only
aspect affected, being necessary to bear in mind two other dimensions: the economic and
social aspects, representing this way the triple bottom line (3BL) (Dyllick & Hockerts,
2002). Associated to this concept and intertwining with the business strand, there are
numerous definitions by many authors, all focusing on the same fundamental ideal: the
company’s activities and goals but always paying attention to possible environmental,
social and economic hazards, for a better today and a brighter tomorrow. Furthermore this
term is defined by characteristics with specific focuses, being them: environmental,
economic, social, stakeholders, volunteers, resilience and long term (Ahi, P., Searcy, C,

2013).

Regarding the supply chain management (SCM), this concept was developed in the early
80’s (Oliver & Webber, 1992), going beyond the typical supply chain which is basically
a network of materials, information and services with the objective of supplying,
transforming and responding to their demands, while on the other hand, the term ‘supply
chain management’ is utilized as a tool of comprehension and explanation of the logistic
activities, as well as the planning and controlling of the system as a whole, from exterior
relationships with partners to the internal flux of goods (Cooper et al, 1997). To clarify
this idea and appealing to the supply chain model, this process is composed by the
following elements: 1) Sourcing which refers to not only the supply of raw material but
also the connection with vendors and product development; 2) Input logistics focusing on
the efficiency and effectiveness of the production as a way of out-topping their
competitors; 3) Outbound logistics based on the planning and selection of well-organized
distributions channels making this products available for consumer use; 4) Aftermarket

services associated with customer support (Mabert and Venktaraman, 1998).

The connection of both terms referred above results in the new concept — sustainable
supply chain management (SSCM). Despite the numerous different perspectives of this
new concept, the main idea is the integration of economic, social and environmental

aspects added to the supply chain management, through the supplied working tools
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connected to rationality and the perception of their surroundings with the finality of
achieving their goals as a whole, turning their products and processes more sustainable
(Seuring, 2008). SSCM is characterized according to different focus areas, namely: 1)
Social accountability associated to the existence and enforcement of the minimum work
conditions accepted; 2) Environmental management where good practices are
implemented in the firms performance, affecting positively their results, employees,
consumers, system and overall reputation; 3) Energy efficiency as a way of rationalizing
and equating its general usage; 4) Waste management involving its safe disposal,
recycling and possible ways to reutilize in other activities and even in plausible
productions; 5) Water management refers to the maximization of this scarce resource,
associated primarily to industries where water is utilized as a “motor” of their activity; 6)
Air emission regarding the preoccupation towards the release of toxic and greenhouse
gaseous; 7) Chemical management representing the understanding of the chemicals being
utilized and their impacts; 8) Raw material extraction related to the importance of where
and how the resources were extracted without negatively impacting their surroundings
and also associated to the material used while packaging and shipping; 9) Transportation
depends on how the products are transported and shipped into the global market (Bishnu
Chaudhary, 2015).

Analysing this deeper, it’s important to define how sustainability integration in the supply
chain is processed, according to The Association for Operations Management (APICS).
With the following guidance lines it’s possible to establish: 1) Process innovation with
the objective of improving the current method utilized in favour of the customers’ needs;
2) Clean production associated with environmental issues and the minimization of these;
3) Closed-loop manufacturing where the materials applied are not disposed of but utilized
in other systematic cycles of production; 4) Reverse logistic concerning the retribution
value from the consumers to the company; 5) Sustainable procurement referring to the
preference for environmental friendly products; 6) Life cycle management (LCM)
regarding the variability and impacts of the stages of production in the lifetime of the

product. (Bishnu Chaudhary, 2015)

The SSC can be influenced by various factors both internal and external. The government,
customers and stakeholders represent the external triggers that pressure, but also gives an
incentive to the company. Internally, the company adopts two strategies: 1) supplier

evaluation for risk and performance dependent on the functions and decisions of the
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managers; 2) SCM for sustainable products associated to the production of social and

environmental responsible products. (Seuring and Muller, 2008)

Due to the complexity of the supply chain and its operations, it’s crucial to refer the
Supply chain operations Reference (SCOR) model that goes beyond the company’s
central system (supplier, company and customer), extending to other participants
(suppliers’ suppliers and customers’ customers). For each participant it’s important to
broach the five different processes possible in their activity: Plan, Source, Make, Deliver

and Return. (Stuart, Parker, Xu (adapted from Supply chain Council, 2008))

As referred above, the adoption of sustainability in firms’ supply chain implies drastic
changes to the systems framework. Assisting this process and as a way of comprehension,
it’s important for members of the supply chain to acknowledge Rogers’ Innovation-
Decision Process (IDP) throughout the decision process of sustainability adaption. IDP is
composed of five phases: 1) Knowledge of the understanding and perception of the impact
of social, economic and environmental factors associated to sustainability; 2) Persuasion
corresponding to the dexterity leading to recognising characteristics and advantages of
sustainability; 3) Decision towards the acceptance or denial of sustainability integration,
in function of cost benefit; 4) Implementation when putting in practice the decision made,
involving a change in the structure, hierarchy, flow of information and employees
activity; 5) Confirmation of the integration and the benefits obtained, adopting

sustainability as a long term process. (E. Rogers, 2003)

As a way of adopting sustainability, it’s necessary that support tools are utilized,
specifically: information and communication technology (ICT), SCOR model and life
cycle analysis (LCA). Related to ICT and its continuous progress, firms are able to reduce
their environmental footprint and production cost by shortening unnecessary steps
associated to their system. By implementing SCOR model, a global vision of the system
is acquired, leading to a simplification in the way the firms manage their performance,
processes, people and a more efficient sustainable practices. LCA emphasises on the
recovery of end-of-life products in the supply chain, in addition to the already established
LCM, implementing sustainability in source, make and return processes, reducing the

legislative pressures on waste reduction. (Bishnu Chaudhary, 2015)
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3. Methodology

This master thesis main objective is the understanding and analysis of the specific case in
study — sustainability and integration among Norwegian Industries, in which multiple
research sources are utilized: theoretical understanding, literature concepts, secondary
data (Questback Essentials research domain) and through the empirical calculations
(supported by excel and arithmetic calculations) a hypothetical outcome is obtained.
Notably, these methods where based on several articles from different information
sources (e.g. scientific journals and text books) and the secondary data associated to
elaboration of survey questionnaires to participating enterprises. Throughout this paper,
the data collected is primarily considered qualitative research (exploratory research, with
the intention of comprehending reasons, motivations and opinions) instead of quantitative

research ( through numerical data that quantity’s the issue). (Bishnu Chaudhary, 2015)

During this paper, the literature review will be present along the whole structure, focusing
on two goals: summarizing research and establish theoretical content. Methodologically,
literature review is represented as a tool in the understanding and association of
qualitative and quantitative aspects in the structure. By analysing the process model
represented by Mayring (2008) a four step analytical literature review can be utilized to
further master this procedure: 1) Material collection being the initial phase of this method,
where specific information is defined and essential key words are established; 2)
Descriptive analysis where the relevance and verification of non-obsolete information is
taken into account; 3) Category selection concerns on the assortment of the material in
function of the main purpose of the project; 4) Material evaluation to conclude if the
selected tools where the most appropriate for the structure of the theory; if the initial
approach wasn’t successful the process will repeat itself successively until perfected.

(Mayring, 2008)

Related to the secondary sources of data, seventy Norwegian firms received survey
questionnaires concerning “(...) buyer-supplier relationship, mutual co-operation among
the firms of the business network, technical adaptation and collaborations among the
partnering firms, and the stance of the firms on the sustainability related practices” as a

way of finding and understanding barriers and opportunities. (Bishnu Chaudhary, 2015)
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While analysing the empirical calculations, the data verified was obtained from either
experiments in lab, computer simulation, survey or questionnaires and compared with

already known information.

Questionnaires composed by twenty six questions and some sub-questions where sent to
twenty one participating firms via Questback Essentials, making it possible to
differentiate these throughout their activities: maritime, aquaculture, oil and gas, furniture
and some others, being that the predominant participating firms are related to other

activities, maritime and aquaculture. (Bishnu Chaudhary, 2015).

Regarding sustainability in the supply chain of Norwegian firms, it’s possible to observe
that the majority (61, 94%) take sustainability to a large or very large extent as a
determinant factor in their performance. Exceptionally, only one enterprise corresponding

to 4, 7% doesn’t consider sustainability in their activity. (Bishnu Chaudhary, 2015).
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Table 1: Norwegian SME’s stance towards sustainability (Source: Bishnu
Chaudhary, 2015).

The relationship between collaborating firm will be analysed on a local, national and
international level, associating these with different types of relationships. On the local
level, it’s possible to emphasize that relationships based on trust has a preference of 13
out of 19 (large and very large extent), however firms based not only on trust relationships
but also on a formal contract has a higher predominance representing 14 out of 20 (large
and very large extent). Close cooperative relationships with social and technical
adaptations in the long term are considered the most effective with a preference of 13 out

of 19 firms. (Bishnu Chaudhary, 2015).
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Relationship at the local level
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A. Relationships that are based on trust
B. Trust based relationships also based on formal contracts
C. Relanonships based solely on Formal contracts

. Shont-Term exchange of goods and information without modifications
E. Short-term relationships with some minor social adaptations

F. Short and long-term relationships where it made technical adyustments

(5. close cooperative relationships with social and technical adaptations in the long term
H. Close cooperative relations, also in the long term, where we go into more  business
parincrs i the social and technical adaptations

Table 2: Relationship with partnering firms’ ate the local level. (Source: Bishnu
Chaudhary, 2015).

On a national level, 16 out of 17 (94%) firms have a preference for short term
relationships with some minor social adaptation. Regarding relationships based on trust
14 out of 18 firms have preference for these. Finally, on an international level, there is a
consensus regarding short term relationships with some minor social adaptations with 16

out of 16 firms agreeing with this aspect. (Bishnu Chaudhary, 2015).
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Table 3 and 4: Relationship at the National and the International level. (Source:
Bishnu Chaudhary, 2015).
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As per the observation above, it’s possible to affirm that the participants in the survey are
receptive to collaborating (sharing information, trading experiences, technology, work
labour, and investments in R&D) with other firms when benefits are common. While
analysing the collaboration with buyers, it’s noticeable that the majority (18 out of 21)
are inclined to a large and very large extent, and related to experience exchange 76% of
the firms demonstrate a large and very large openness towards this aspect. (Bishnu

Chaudhary, 2015).
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Table 5: Collaboration with the buyers and experience exchange. (Source: Bishnu
Chaudhary, 2015).

At the social level, a little bit more than 50% of the firms demonstrate a large or very
large extent towards the social requirement criteria for procurement. When related to
donating to charities, 75% of the enterprises have a solidary posture, donating to national
and international non-governmental organizations. In the local environment, 16 out of 20
have a large to a very large contribution to their local communities and associated
activities. In general, these firms have a positive incline towards social impacts. Still
related to this topic, it’s noticeable that the sales commitment towards conscious
consumers has an impact of 95%, relevant to take into account that 63% corresponds to a
small extent while only 32% is associated to a large and very large extent, to which this

commitment is very scarce. (Bishnu Chaudhary, 2015).
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Sales commitment
Very large Not at all
Extent 5%
5%

Chart 1: Sales commitment towards the conscious consumers. (Source: Bishnu
Chaudhary, 2015).

Economically, according to the surveys, it’s possible to affirm that over 50% of the
companies have a preference for recruiting from the community. Related to the answers,
12 out of 20 firms responded to a recruitment of over 50% which came from the local
community. In terms of economic sustainability it’s possible to conclude that Norwegian
firms have a motivational intention when recruiting local employees. (Bishnu Chaudhary,

2015).

At an environmental level, when related to clean transportation, Norwegian firms are
preventative towards environmental sustainability with 95% inclined to this aspect. Never
the less, 5% of the companies aren’t totally active towards the consciousness of fuel

saving and pollutants emitted. (Bishnu Chaudhary, 2015).

Focus on clean transportation

Very large
extent
14%

Not at all
5%

Chart 2: Focus on cleaner Transportation. (Source: Bishnu Chaudhary, 2015).
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Norwegian firms and very conscious when related to the reusing of materials, to which
65% (large and very large extent) are intensely utilizers of reutilized material with the

objective of minimizing wastes and conserving energy. (Bishnu Chaudhary, 2015).

Reusing of the materials

Not at all
10%

Very large

Extent
5% —

Chart 3: Reuse of the materials (Source: Bishnu Chaudhary, 2015).
Following the procurement setting environmental criteria, 13 out of 20 firms (65%) are
prone to this environmental friendly procurement. This scenario isn’t ideal due to 35%

being indifferent towards this aspect. (Bishnu Chaudhary, 2015).

Focusing on research and development, 95% of the participating firms have an R&D
procurement orientation towards sustainable options with 60% associated to large and

very large extent on utilizing R&D activities. (Bishnu Chaudhary, 2015).

R&D

Very large Not at all
Extent 5%

25% \‘

Chart 4: Stance towards Research and Development (Source: Bishnu Chaudhary,
2015).

Lastly but not least important, it’s possible to identify crucial barriers concerning
sustainability integration in these firms, namely: cost in value chain and within the
company; difficulty to measure; lack of sustainability understanding and no specific
strategy and government rules and regulation for the procurement which will be properly

discussed in the next chapter. (Bishnu Chaudhary, 2015)
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4. Analysis and Discussion of Results

In this chapter, the results referred above will be appropriately interpreted and discussed
relating to the Norwegian firms, but it’s important to take into account that the
participating firms can’t be defined as the overall image concerning all Norwegian firms

but can only be seen as a simplified representation of the situation.

As mentioned above, the companies that participated in the questionnaire were: marine,
aquaculture, oil and gas, furniture and some others. Of these firms, 11 out of 21 (52%)
demonstrate a large extent orientation towards sustainability integration of which
approximately 10 percentages represent the firms with a very large extent integration.
With these numbers in mind, it’s visible that half these firms approach sustainability in
their supply chain very cautiously, relating this directly to their performance evolution.
Highlighting the fact that about 40% of the participating firms have yet to comprehend
the concept of sustainability, this way making it difficult, for its implementation in their
activities. After analysing these results, the first perception obtained is of an insufficient

average for the expected present scenario. (Bishnu Chaudhary, 2015)

According to the previous analysis, on a local level, the participating firms represent a
preference for trust based relationships, while others are inclined towards contract based
relationships, however a certain hesitation is indicated towards the practice of signing
these contracts. It’s observable that relationships based only on trust do not have a direct
connection with long term collaboration benefits, this is justified by the fact that formal
agreements aren’t as official and solid as a written contracts, which this last one
guarantees exchange of information, expertise, technology and money. With the
disrespecting of these contracts, firms are at a disadvantage where legal procedures
intervene which isn’t favourable for neither of the participants, therefore it is necessary
to introduce a sort of formal written contract for a better partnership. Nationally there is
an inclination towards trust based relationships well internationally short term
relationships predominate in regard of technical and informational exchange. (Bishnu

Chaudhary, 2015)

The sustainability performance evaluation of the participating firms will be analysed and
discussed through the use of the triple bottom line (3BL): social, economic and

environmental performance.
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As referred above, socially, the studied enterprises exhibit a social solidary satisfaction
coefficient, with regards to donations, contributions towards the community, social
procurement requirement and sales commitment to conscious consumers. Related to
donations to national and international charities 75% of these companies contributed in
some way possible and 75-80% of these companies had an impact on the local community
regarding recreational activities. This factor is important for firms who intent to transmit
a positive social image, attracted more consumers and position themselves above their
competition. Associated to the commitment towards conscious consumers, these firms
have a long process ahead, due to the fact that only 32% consider the clients value,
feedback and demands with the intention of implementing these in their product and
service. It’s important to point out that 95% of these firms show commitment to which
63% represent a small extent and 5% total indifference, demonstrating this way the low
commitment and seriousness of these towards consumer inputs. This scenario represents
an equivalent behaviour as the social requirement for procurement, composed by three-
fourths of participation by part of the firms but with a minimal impact towards these, with
the need of an overall improvement of these results for a better sustainability situation.

(Bishnu Chaudhary, 2015)

Associated to the economic performance, the majority of firms demonstrate an inclination
towards local community recruitment. As well as this, 60% of the companies recruited
over half their staff from the local community while 40% recruited over sixty percentage,
revealing this way a great sensibility of these firms and permitting this way an elevation
and propulsion of the local economy. There were limitations towards this aspect due to
the fact that there weren’t many questionnaires associated, creating this way a barrier for

any further analysis. (Bishnu Chaudhary, 2015)

Environmentally, and taking into account the results of the questionnaires, the
participating firms have a favourable comprehension of sustainability. In relation to the
transportation methods utilized, 50% of the firms noted the implementation of a clean
mode of shipment in a large extent, though 95% are utilizing cleaner transportation, a
great percent is to a low extent (45-48%) well 5% show no inclination at all. With this,
firms who benefit from this should increase its overall extent and application. Regarding
the reusing of materials, these firms are highly conscious and preventative, being that
65% or more demonstrate a large and very large extent concerning this aspect, reducing

a decent amount of solid and liquid waste and permitting this way a better environmental
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performance. Meanwhile, with the intuition of upgrading this scenario, the 25% (small
extent) should increase their methods relative to investments, energy and activities
towards reutilizing products. This criteria is fundamental due to the fact that sustainability
starts from the production plan until it finally reaches the supplier, permitting this way
complete knowledge of sustainable environmental practices throughout the process and
the acquisition of loyal and conscious consumers and a higher perception in terms of the
company’s image. After this analysis, the results aren’t completely satisfying due to 35%
(10% no reuse extent and 25% small extent) still showing little or indifference to this
situation, to which it’s possible to improve. Associated to R&D, half the companies have
a positive inclination when related to allocating time, money and work labour as a way
of studying, comprehending and developing innovative ideas on sustainability, meaning
the other half are yet set to implement this investment in their structure. This topic can be
immensely improved due to the funds and provisions utilized in R&D generating

revolutionary and innovative ideas. (Bishnu Chaudhary, 2015)

Finally, corresponding to the barriers, as referred above, a deeper and further
comprehension will be established. These were defined due to the implementation and
sustainability integration within firms supply chains and practices, to which a cost of
implementation, associated to the value chain and the company’s structure was the main
blockage, holding back 70% of the firms due to this difficulty. Besides this fact, the
insufficient comprehension of the concept of sustainability affects 60% of these firms.
Related to government legislation and regulation of procurement, 30% of the participating
firms are largely affected by the set laws and regulations, influencing the adoption of
sustainability in terms of cost, mobility, hiring and so on. Those who manage to integrate
sustainability in their systems, have a difficulty in evaluating and measuring its
performance acting as a hindrance in half of the participating firms, making the
understanding of the performance and risk level unavailable, actual output of the
investment unclear and other difficulties associated to unknown factors, resulting in a
vague monitoring and creating the inability to know the error. Due to a deficiency in the
questionnaire, it was only possible to analyse the factors referred above, giving
importance to the unexplained inadequate performance in international business network
and procurement associated to the trust between firms and short term or long term
technological and information fluxes to which the hindering role they represent is

unknown. Additionally, the questionnaire doesn’t bear in mind aspects such as supplier’s
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problems, shareholders’ hesitation, cost in shipping and other supply chain related
barriers. Due to this, a complete and global analysis wasn’t affectively possible, resulting
in undiscovered and unanalysed loopholes in the adoption of sustainability in the supply

chain. (Bishnu Chaudhary, 2015)
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5. Conclusion

This article summary was written and elaborated in the partial fulfilment of the
Operational Management curricular unit from the University of Madeira, Management
Course, and was based on Sustainable Supply Chain Management & Its Integration
Among the Norwegian industries, by Bishnu Chaudhary. Along this article, the authors
fundaments where taken into consideration and were based on the 3 and 4™ work
package of the SISVI project. Three main research questions were utilized and answered
as a connecting links between the analysed chapters: literature review, methodology and

analyses and discussion of results.

Relative to these three main research questions, the first question: “What is Sustainable
Supply Chain Management and what is meant by the process of Sustainability
Integration?” was answered in the literature review chapter, focusing on the
comprehension of the basic concept and new tendencies of sustainability and supply chain
management system in the global environment. Specifically, it’s possible to conclude that
SSCM is an upgrade of Green supply chain management (GSCM), utilizing 3BL
(economic, social and environmental) concept of sustainability as the core focus. This
way, firms acquire long term competitive advantages not through being independent but

by partnerships with other companies. (Bishnu Chaudhary, 2015)

As a way of analysing the study case and sustaining the second question: “What is the
level of Sustainable Supply Chain Integration among the Norwegian firms?”, in the
methodology chapter, the exact situation of the participating small and medium
Norwegian firms sustainability supply chain integration was discovered through the
questionnaire utilized. The perception obtained is that 60% of the participating firms
demonstrate a favourable propensity towards sustainability and shared value creation,
while the other 40% have yet to do so, showing a significant number needing to be

improved. (Bishnu Chaudhary, 2015).

Through this analysis of the questionnaires, it’s also possible to obtain the answer to the
third question: “What are the hurdles faced by the Norwegian firms while integration
sustainable supply chain and possible measures to ensure better performance?”, which
in turn refers us to one of the objectives and contributions obtained of this master thesis:
possible recommendations and solutions to counter problems found along the

sustainability integration process. (Bishnu Chaudhary, 2015)
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Associated to this aspect, the author proposed a new framework that could “be more
relevant for creating shared value creation through the collaborative sustainable supply
chain network” (Bishnu Chaudhary, 2015: 51). The suggested framework is composed
of six steps, based on work packages three and four of the SISVI project: 1) analysing the
current state of own supply chain (“who are we and what is our supply strategy?”); 2)
the environment: existing, potential and future impact stakeholders (“who are our
partners, stakeholders?”); 3) evaluating the potential risk and opportunities (“how the
scenario affects our current supply strategy?”’); 4) adjusting and redesigning the supply
chain strategy (“innovation, redesign, innovation compliance”); 5) operationalization in
terms of sustainability perspectives; 6) implementation. (Bishnu Chaudhary, 2015: 51,
52,53, 54, 55)

As mentioned previously, the objectives of the dissertation are related to the
comprehension of the complex concept of sustainability, identifying its barriers and
discovering new ways and forms possible to surpass these difficulties. Proceeding this
analysis, this article summary is equipped with all the necessary information to supply
and achieve the defined goals, with the importance to refer that this approach was
conditioned do to the lack of aspects not included in the evaluation of the scenario,
limiting this way the global study. Conclusively, the author states that “the Norwegian
firms should broaden their horizon and send more time and funds on researching the
potentiality of outsourcing, increasing the market share, better responding to the

consumers and innovative ICT. ”. (Bishnu Chaudhary, 2015: 55)
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Resumo

Esta dissertacdo aborda a logistica como forma do progresso do departamento
administrativo, com o intuito de maximizar o processo logistico, pois a relevancia deste
¢ associada diretamente ao custo do seu funcionamento, para tal foi estudado uma
empresa de média dimensdo que opera no setor dos transportes. O objetivo desta
dissertacdo ¢ inserir fatores inovadores, num mercado concorrencial, através da
observacao da dindmica interna das rotinas.

Para definir o problema, analisou os habitos operacionais desta empresa de média
dimensdo, abordando as principais causas de gastos excedentarios e desta forma
conseguir diminuir os custos. O autor utilizou o método de Pesquisagdo, através deste
consegui-o identificar a existéncia de falhas e sentiu a necessidade de analisar as rotinas
empresariais de uma forma mais detalhada, através utilizagdo de documentos datados em
julho de 2005 até janeiro de 2006. Esta pesquisa alcangou uma melhor utilizacdo dos
recursos materiais e imateriais e atingiu os seus objetivos num periodo mais curto do que
o esperado pelo autor.

Palavras-chave: Custos; logistica; Administracao.

1. Introducio

O aumento significativo da globalizacdo as empresas tiveram de encontrar novas
estratégias para diversificar o seu servi¢o e produto a precos reduzido com a maior
qualidade possivel, pois 0 mercado tornou-se mais dindmico, ou seja, global. Desta
forma, o cliente tornou-se mais exigente em relacdo a qualidade, no entanto, muitas
vezes ndo esta disposto a pagar mais. Passando a ser um desafio para as empresas
qualificar os seus custos. Neste contexto, a importancia da Logistica intensifica-se,
pois esta € um sistema produtivo que se inicia na producdo e finaliza-se com o
escoamento do produto, tendo sempre como base as exigéncias dos consumidores
cada vez mais presentes no mercado global (ex: diminuicdo do tempo de entrega).
Quando a logistica € bem executada torna-se um fator de diferenciacdo de qualidade
e desta forma contribui para o aumento dos lucros da empresa. A logistica no mercado
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Brasileiro é apreciada como relativamente nova (ano 2007), tendo como base a sua
evolucdo uma maior competitividade. Desta forma, uma Gestdo Logistica com base
nos custos operacionais torna-se uma ferramenta importante para a quantificagao do
desempenho adequado com as metas da organizagao.

O trabalho foca o problema associado ao reconhecimento dos custos principais afetos
ao setor da Logistica numa empresa de média dimensdo. Caso ndo exista esta
identifica¢do dos custos, pode causar grandes danos para a empresa ¢ em ultimo caso
a sua extin¢do. Por outro lado, se estes custos forem reconhecidos antecipadamente,
possibilita a sua resolucdo para estes ndo se agravarem.

O objetivo do trabalho é fazer uma andlise do desempenho logistico através do
indicador dos custos operacionais na area rodoviaria, numa empresa de principal
atividade o transporte, sugerindo op¢des para diminuir estes custos. Foi realizado um
estudo de caso com vista a reduzir as lacunas no sistema e voltar a estruturar as
operacgoes.

Este estudo torna-se revelante para as empresas entenderem os custos de cada cliente,
e caso este estudo ndo seja feito, pode estar a comprometer os lucros da empresa, a
longo prazo. Pois, os clientes mais exigentes acabam por ter um custo mais acentuado
do que os outros clientes. E muito comum as empresas esquecerem de quantificar
alguns custos como os de stock, os de armazenamento e essencialmente os de
transporte, este ultimo custo sera tratado neste estudo com maior foco.

A estrutura do artigo inicia-se apresentando uma revisdo literatura com a tentativa de
compreender a logistica, os seus custos e o transporte. Seguidamente, referimos a
metodologia empregada para a realizacdo da pesquisa pelo autor Adriano Carlos Rosa
(2007) onde basou a sua investigagao na analise teorica dos documentos que constam
na revisdo da literatura e numa analise pratica das rotinas diarias numa empresa
Brasileira, inserida neste setor. Por fim, fornecemos uma conclusdo para o artigo,
onde ¢ mencionado se os objetivos da dissertacdo foram ou ndo atingidos, e quais as
contribui¢des que a dissertacdo teve para a sociedade.

2. Revisao de Literatura

A Logistica tem diferentes significados, para RODRIGUES (2002), “O conceito
de Logistica pode ser entendido como adquirir, manusear, transportar, distribuir e
controlar eficazmente os bens disponiveis.”. A origem da palavra Logistica na
opinido de Journet (1998) advém da palavra loger (francés) que tem significado
“acomodar”. Na opinido de outros autores a palavra deriva de “logos” (grego) que
tem significado da “manipula¢do dos detalhes de uma operagdo. Ao abordar o
tema de Logistica ¢ importante compreender a Logistica Integrada, esta visa na
escolha da melhor opgao entre “custo total minimo e nivel de servigo”. Ao analisar
nesta Otica, maximiza a realiza¢do do processo, com um custo total minimo tendo
como base o nivel de servico exigido. “O conceito de custo total, chave da
Logistica, ¢ baseado no inter-relacionamento dos custos de suprimentos, producao
e distribui¢do.”, BALLOU (1993). Segundo BOWERSOX ¢ CLOSS (2001) uma
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empresa deve alcangar no minimo seis objetivos diferentes da Logistica: variancia
minima, qualidade, resposta rapida, apoio ao ciclo de vida, stock minimo e
consolidacdo da movimentacao. Relativamente as atividades da logistica, na visao
de DAFT (2005), “Logistica ¢ a atividade requerida para fisicamente movimentar
os materiais para a instalagdo de produgdo da empresa e para movimentar os
produtos para os clientes.” Neste sentido o autor, salientou trés atividades: stock,
processamento de pedidos e transporte.

Os custos Logisticos sdo um fator importantissimo, na opinido de RODRIGUES
(2002), “No atual ambiente empresarial extremamente competitivo, a manutengao
da clientela, a obtencdo de lucro e permanéncia da empresa no mercado dependem
de reduzir os custos”. Um Sistema Logistico unificado ¢ essencialmente uma
conjugacao de escolhas sobre armazéns (localizagdo, dimensdo e numero) e
decisdo sobre quais os meios de transporte a serem utlizados, KOTLER (1974).
Ao optar por um Sistema Logistico deve ter sempre como base um estudo dos
custos de distribuicdo totais e escolha do sistema que tenha o menor custo total.
Os custos podem ser caracterizados como indiretos, diretos, variaveis ou fixos,
quando relacionados com os produtos, cliente ou regides.

Com o aumento da complexidade das trocas comerciais (internacionais, regionais
e locais), o transporte de mercadorias, atualmente, € um estudo cientifico com
grande detalhe. Existem cinco principais modos de transportes basicos:
ferroviario, dutoviario, aéreo, aquaviario e por fim, rodoviario (BOWERSOX e
CLOSS-2001). O autor também destaca os quatro tipos de transporte: sucessivo,
multimodal, unimodal e segmentado. Relativamente ao transporte rodoviario,
segundo CAIXETA FILHO ¢ MARTINS (2001), a principal vantagem deste tipo
de transporte € conseguir ser flexivel, ou seja, um servigo porta-a-porta. Pois, os
outros tipos necessitam de infraestruturas fixas, com maiores custos. Sendo que o
autor identifica como principais vantagens: entrega mais rapida, acontecendo uma
avaria ¢ facil a substituicdo do veiculo e vias de acesso mais desenvolvidas. As
desvantagens sdo: transito nas estradas, elevados custo nas operagdes, e por sua
vez a menor lotagdo de carga no transporte. A Roteirizagdo consiste num plano
onde engloba a criagdo de um roteiro com base na capacidade de carga do veiculo,
dando a devida importancia ao prazo de realizagdo do processo de entrega e
quilometros para completar a entrega. Na opinido de BALLOU (1993, p145),
“ Quando uma empresa possui frota propria, ela frequentemente encontra
problemas ao despachar um veiculo a partir de uma base central para uma série
de paradas intermediarias, devendo o veiculo retornar entdo a base central.” Os
principais veiculos utilizados no transporte, segundo RODRIGUES (2002), sdo:
caminhao refrigerado, caminhao aberto, caminhdo plataforma, caminhdo tanque,
caminhdes especiais, semi-reboques, caminhdo graneleiro, caminhdo bal e
caminhdo tremonha. BOWERSOX e CLOSS (2001) tém a opinido que “a
acomodagdo das cargas é a chave da produtividade dos depositos.”, com o
objetivo de ndo causar danos na mercadoria entregue, ajudando numa maior
satisfacdo dos clientes. “Com exce¢do de produtos transportados a granel, como
no caso de muitas matérias primas, produtos sdo cobertos com embalagens,
BALLOU (1993, p.103). Estas embalagens tém como principal objetivo uma
maior facilidade em armazenar e deslocar o produto, com vista a uma maior
protecdo de danos no produto. “A oferta de servigos de transporte, que viabiliza a
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movimentagdo de insumos e produtos para a concretizagdo da atividade
econdmica, tem influéncia de variaveis que determinam os atributos de custo e
nivel do servico prestado.”, na opinido de CAIXETA FILHO e MARTINS (2001,
p-89). Esta taxa pode ser influenciada por diversos fatores, tais como, os
quilémetros percorridos, apds a descarga conseguir carregar novamente o veiculo
rapidamente, os custos logisticos, mercadoria transportada com um nivel grande
de especializacdo, etc. “Novos softwares aparecem no mercado para monitorar a
produgdo e interligar o cliente ao sistema produtivo e logistico” , segundo
CAVANHA FILHO (2001). As trés principais tecnologias no transporte de
mercadorias sdo: satélite, telefonica e radio frequéncia, Anuario do Transporte de
Carga (2004, p.46). Just-in-time — JIT ¢ um sistema de controle de chegada precisa
de materiais quando eles sdo necessarios na linha de produgdo, na opinido de
DAFT (2005). A base deste sistema ¢ tentar aproximar os fornecedores e clientes
para reduzir os custos de producdo. A gestdo do sistema de recebimento e
distribuicdo é fundamental, pois, esta evita roturas na producdo causada por
escassez de matéria prima ou dificuldade de escoar o produto acabado. A
‘revolug¢do’ da utilizacdo dos codigos de barras visa maior controlo do
armazenamento do stock final, visto como uma possibilidade segura na
identificagdo do material. Uma mais valia deste sistema ¢ a racionalizagdo do
espaco disponivel na empresa.” As vantagens econOmicas relativas a
armazenagem advém de reducdo direta de custos logisticos, em fun¢do da
quantidade de instalagdes”, segundo BOWERSOX e CLOSS (2001, p.327). O
autor identifica cinco dados para a redugdo dos custos associados ao transporte,
tendo como base o estudo de caso. Estes dados sdo: diminui¢do das horas extras
dos funcionarios; rotas e locais de distribuicao direta; formacdo dos funcionarios;
manuten¢do adequada e informagdo atualizada sobre o transporte. A opcao
escolhida em relagdo ao modo de transporte, revela grande enfase na gestdo da
cadeia Logistica, pois esta engloba as mercadorias desde a producdo até ao
consumidor.

3. Metodologia

Na metodologia, Adriano Carlos Rosa baseou-se na investigagdo das atividades
presentes no setor logistico através da analise dos documentos que constam na
revisao da literatura e no escrutinio das tarefas realizadas diariamente numa empresa
Brasileira, inserida neste setor. O autor utilizou o método de Pesquisagdo, a fim de
conseguir reduzir os custos, através de um plano, com o objetivo de fornecedor
subsidios para a sua implementacao. Na amostra referente a empresa, ¢ obtida
através de tarefas como escoamento, distribui¢cdo, embalamento, administragao de
pedidos e com enfase no transporte, para assim conseguir comprar estas rotinas
diarias com analise dos dados utilizados. Relativamente as atividades, analisou
documentos internos com o proposito de verificar se existe coeréncia entre estes € 0s
protocolos a seguir, definidos pela organizag@o. O autor conseguiu ter uma maior
visibilidade dos processos através do acompanhando nas tarefas operacionais, o que
facilitou a sua pesquisa. A pesquisa feita relativamente aos custos da logistica teve
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como base os parametros de qualidade referentes ao departamento de contabilidade.
Por outro lado, comparativamente ao acompanhamento, esta etapa foi estudada
através de dados fornecidos pela organizacdo, no entanto, o autor ndo teve acesso a
todos estes dados por serem privados.

Adriano Rosa escolheu o estudo de caso como método, pois o conceito que sera
abordado ¢ atual. Para analisar o estudo de caso utilizou arquivos mensais
(percentagens e valores) da empresa de junho de 2005 a janeiro de 2006. Teve como
base a comparacao de graficos mensais feita pelo autor. O progresso do estudo de
caso resultou nos principais resultados, servindo para facilitar o tratamento dos
dados. A parceria de altos quadros da empresa e o autor tem em vista a melhoria das
rotinas previstas como falhas, sendo que estas definem as metas. A informagao
utilizada no caso de estudo advém de cinco cenarios metodicos. O primeiro cendrio
consiste na empresa cria, por necessidade, um protocolo das rotinas por escrito com
vista a ter um maior controlo e fornecer dados externamente. O segundo cenario
que consiste na formacao do pessoal teve por base instruir em grupos com nimero
maior de pessoal onde antigamente eram grupos de pequena dimensdo, executados
pelo departamento de Recursos Humanos. Assim contou também com o
envolvimento do departamento Informatico com o objetivo de reduzir erros
existentes na plataforma interna da empresa. Como ndo poderia deixar de existir
horas extras, terceiro cenario, desafiou as equipas a preverem solugdes (Ex: mau
planeamento do tragado e avarias). Alguns destes problemas identificados teriam de
ser solucionados diurnamente, pois foi identificado custos mais elevados no periodo
noturno. O quarto cendrio consiste numa maior envolvéncia de todos os
colaboradores, onde passam a conhecer mensalmente os fatores de perda, os fatores
que tem de ser corregidos e uma maior exigéncia no trajeto definido para entregas.
Por fim, o ultimo cenario ¢ a selecdo de fornecedores com qualidade e qualificados
com consequéncia o sistema de entrega de inputs tornou-se menos flexivel na
contagem e analise. Como desfecho a conjugagio destes cenarios apresentados
anteriormente ¢ os dados do planeamento feito pelo autor, uma vez apresentados a
altos cargos de chefia e donos da empresa, melhorou o nimero de custos operativos
e também o atendimento direto aos clientes.
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4. Analise de Resultados

Em 2005 a organizacdo ndo consegui ter um volume de atividade suficiente para cobrir
os seus custos percentuais de eficiéncia e perdas.

Tabela 1 - Custos Operacionais — Primeiro Periodo 2005

% Perdas % Eficiéncia
Operacional
Periodo Meta Apurado Meta Apurado

Jan/05 1,50% 3,51% 80% 30%
Fev/05 1,50% 3,52% 80% 32%
Mar/05 1,50% 3,40% 80% 36%
Abr/05 1,50% 3,37% 80% 42%
Mai/05 1,50% 3,28% 80% 43%
Jun/05 1,50% 3,10% 80% 45%

Fonte: Centro Administrativo — Empresa em estudo

Através da observagdo (da tabelal) entre janeiro a junho de 2005 ¢é possivel identificar
que os resultados médios apurados de 3,36% foram muito superiores aos estipulados
pela empresa com sede em Sao Paulo. Ainda mais ¢ possivel apurar uma reduzida
percentagem de eficiéncia operacional onde tinha como media mensal de 38% e o seu
valor estimado mensalmente pela empresa era de 80%. Como consequéncia destes
resultados, a 1 junho de 2005 teve inicio o controlo das atividades operacionais, sendo
24h por dia. Se os resultados esperados durante o periodo anual atingirem as metas
proposta ird levar a diminui¢@o das perdas conseguindo alcancar a media mensal de
1,50% (meta), ao maior controlo da qualidade dos produtos recebidos por parte dos
fornecedores e assim ter uma ideia mais detalhada sobre todas as atividades de
laborag@o. No entanto, o autor também identificou algumas resisténcias: os
trabalhadores ndo estavam motivados, nem formados; vicios persistentes sem
consequéncias futuras para os funcionarios; dificuldade em analisar algumas atividades
mais complexas e com maior envolvimento, e apesar de identificadas falhas no software
interno estas ndo eram corrigidas. Todas as atividades foram observadas ao pormenor
durante sessenta dias, levando ao aumento da expetativa relativamente aos resultados.
Esta observac¢do resultou nos dados da tabela 2.

Tabela 2 - Evolugao dos Custos Operacionais — Segundo Periodo Pesquisa

% Perdas % Eficiéncia
Operacional
Periodo Meta Apurado Meta Apurado

Ago/05 1,50% 3,57% 80% 34%
Set/05 1,70% 2,75% 75% 58%
Out/05 1,70% 2,30% 75% 59%
Nov/05 1,70% 2,52% 75% 62%
Dez/05 1,70% 1,73% 75% 71%
Jan/06 1,70% 1,50% 75% 70%

Fonte: Centro Administrativo — Empresa
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Por falta de envolvimento nos processos implementados e a ideia concebida pelos
trabalhadores que iria diminuir o nimero de colaboradores levou a ser apurado 3.57%
no periodo de agosto de 2005, enquanto a meta era de 1.50% relativamente a
percentagem de perdas. Pela mesma causa anteriormente referida apurou-se o
resultado de 34% na Eficiéncia Operacional sendo este valor muito diminuto face ao
resultado esperado de 80%, relativamente ao mesmo periodo. E possivel identificar o
mesmo cendrio nos meses que sucedem agosto até novembro de 2005, ou seja, os
objetivos propostos nunca eram alcangados. No entanto, o autor admite que estas
metas propostas (80% de eficiéncia operacional e 1.50% de Perdas) eram muito elevadas
para a atividade da empresa. Neste contexto, resolveu alterar estas metas para 75% de
eficiéncia operacional e 1.70% nas perdas. Através do efetivar de certas acdes como
troca de fornecedores, maior envolvimento dos gestores e a formacao de todo o pessoal
levou ao apuramento de 71% de eficiéncia operacional (meta de 75%) e 1.73% de Perdas
(meta de 1.70%) no més de dezembro de 2005, resultando numa melhoria dos
resultados.

Tabela 3 - Custos (em reais) na Empresa entre maio 2005 e janeiro 2006.

Meses/Periodos | Médiade | Jul/05 | Ago/05 | Set/05 | Out/05 | Nov/05 | Dez/05 | Jan/06
meses
anteriores/
2005
Manutencao de 13400 12800 | 12500 | 11000 | 8200 7900 7100 6300
Frota
Rastreamento 6100 5300 4120 3600 3700 3550 2400 2900
Horas-Extras 5530 5800 4700 4500 4400 4790 4100 4500
(quadro efet.)
Formacao 4450 3980 2800 2820 3450 3200 2540 3720
colaborador
Erros de Rota 4300 4700 4400 4320 4150 3300 2815 2560

Através da tabela 3 é possivel identificar que os resultados sdo muito positivos
relativamente a mudanca dos processos e rotinas da empresa propostos pelo autor.
Pressupdem-se um cenario animador para os anos de 2006 e 2007, se os resultados
conseguirem manter-se, onde a empresa conseguird especializar-se no seu setor e
implementar este plano de diminuicao de custos nas diferentes areas que constituem a
empresa. A implementa¢do desde plano resulta em beneficios/melhorias. Estas sdo
adquirir conhecimento por parte dos colaboradores num contexto diferente, através de
viagens; motivacdo a diminuicdo do desperdicio através de incentivos monetarios;
formacao dos funcionarios para obter um melhor resultado do plano implementado.

Em seguida o autor analisou a figura 1 onde é possivel identificar o custo médio em
percentagem referente ao terceiro periodo e a melhoria em percentagem, alcangada
apos algumas alteracdes.
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Figura 1 — Reducao de Custos Logisticos em Percentuais
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A andlise seguinte baseia-se na figura 1. Onde ¢ possivel observar que 6% do custo médio
¢ atribuido a erros de rota devido a implementacdo de funcionarios especialistas em
roteiros excluindo desta forma os custos desnecessarios relativamente as rotas. A
formagao (treinamento) representa 7% do custo mensal, como consequéncia da alteragdo
de formagdes a nivel individual para nivel coletivo, diminuindo os custos desta atividade
por tornar-se mais objetiva e realizada em horarios planeados. As horas extras
representam 8% dos custos mensais totais da empresa e advém da diminuicdo da
aquisi¢ao de materiais que servem para apoio e quebras nas viaturas. Devido a aquisicao
e melhoramento na manutengao feita ao material, os custos de Rastreamento representam
apenas 7%. Referente aos custos de Manutengdo, na opinido do autor sdo os mais
complexos, pois estes j& representaram em meses anteriores 47% dos custos totais da
empresa e neste momento representam 21%, apesar de ainda ser um niimero considerado
muito elevado. Esta diminui¢@o teve como principais causas a troca dos fornecedores por
outros com mais qualidade e a tentativa em minimizar os desperdicios de pegas. Por fim
os custos de Recuperagdo, sendo um novo, representa 51% dos custos mensais da
empresa. Este niimero € positivo, pois resulta da tentativa de diminuir a0 maximo os
custos das operacdes

5. Conclusoes

Ao realizar este trabalho conseguimos apresentar duas visdes, uma teodrica e outra
pratica. Relativamente ha primeira visdo, teodrica, levou a melhor compreensao do
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tema abordado, a Logistica. Por outro lado, a visdo pratica resultou num aumento
financeiro da Empresa com sede no Brasil, através de um plano para aumentar o seu
desempenho que foi bem-sucedido.

Esta perspetiva teorica foi estudada através da Revisdo da Literatura onde o autor
conseguiu entender o quanto a Logistica ¢ importante para uma empresa, as suas
principais fungdes e a relevancia de diminuir os custos desta. Como conclusdo desta
perspetiva, apesar de uma maior tentativa de melhorar os processos Logisticos a maior
dificuldade nesta area ¢ o controlo detalhada dos custos de Logistica. Este controlo
pode ser feito através de uma observagao diaria das rotinas e o custo associado a cama
uma destas. O controlo referido anteriormente foi a base para a visdo pratica.

O autor escolheu a empresa sediada no Brasil porque esta ndo tinha como objetivo
diminuir os seus gastos, 0 que motivou o autor a realizar o estudo de caso. Esta
empresa ndo tinha uma abordagem de acordo com a opinido dos autores presentes na
Revisdo da Literatura. Adriano Rosa identificou muitas ag¢des internas e rotinas da
empresa antiquadas e percebeu que tudo o que era utilizado na empresa teria de ser
registado. Estas agOes internas referidas, vao desde inexisténcia de formagdo aos
colaboradores até ndo ser identificado o custo de cada rotina para a Empresa.

O autor apresentou um plano(cronograma) para aumentar a eficiéncia e diminuir as
perdas, que se baseava em: A- Preparagdo dos dados (identificagdo das rotinas ¢ o seu
custo; comprar primeiros resultados e reformular o plano); B- Primeiras Acdes
(implementacdo de novos processos) e C- Apresentagdo dos Resultados. O objetivo
deste plano era a diminui¢ao dos custos Operacionais, o que foi estudado através de
tabelas sobre eficiéncia e perdas. Nestas tabelas foi possivel observar que inicialmente
a diminui¢do era relativamente pequena, no entanto, no final a diminui¢do obtida foi
significativa, conseguindo atingir as metas previstas. O autor utilizou a opinido dos
colaboradores para tentar melhorar os principais problemas operacionais da empresa,
destacando trés itens envolvimento, formacao, substituicdo de fornecedores.

Relativamente ao envolvimento, o autor destaca positivamente para o estudo, o
envolvimento e disponibilidade dos gestores da empresa. Este envolvimento foi
realizado através de grande atividade por parte dos gestores nas reunides e visitas.
Esta disponibilidade e entrega dos gestores foi motivada pela compreensio da
importancia da diminuicdo dos custos operacionais para a empresa tornar-se mais
dinamizada.

A propria equipa de trabalho conseguiu entender que grande parte das atividades
logisticas (Ex: movimentagdo, roteiros adequados, etc) ndo estavam a ser bem
executadas. Concluiram que os principais motivos era a pouca dinadmica por parte
dos formadores e tempo excessivo utilizado em formagdo. Apds uma adequada
formagdo, os trabalhadores da empresa em estudo comegaram a ser realmente
produtivos e a conseguir contribuir 0 maximo para a empresa.

Através da analise da substituicdo dos fornecedores resultou a exclusdo dos
fornecedores com pouca qualidade e uma maior preocupagao pelos estudos de
comprar as pecas de uma forma mais eficiente através da contratagdo de pessoal
especializadas nesta area.
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A realizacdo deste estudo de caso foi muito bem-sucedida, conseguindo atingir os
objetivos de diminuir os custos operacionais num periodo inferior ao esperado, o que
levou ao aumento da motivagao e confianga por parte dos colaboradores. Passando de
uma empresa em que ndo tinha como objetivo reduzir custos (muitas atividades
tinham custos elevadissimos) para uma empresa mais dinamica e com todos os dados
registados.

Apbs o autor analisar detalhadamente os custos da empresa estudada, percebeu
imediatamente que tinha de ter uma atitude com vista a diminuir os custos desta
empresa. Também conseguiu concluir que, para a realizacdo desse objetivo tinha de
motivar os empregados, trabalhar em equipa e fazer uma formago o mais adequada
possivel. Esta conclusdo advém do estudo pormenorizado das influéncias diretas aos
custos nas empresas, neste caso, da empresa em estudo.

Concluindo, este processo de analisar os custos da empresa sediada no brasil foi
assertorio. Além dos resultados positivos ja analisados anteriormente na empresa o
plano desenvolvido continua a ser utilizado como forma de controlo.
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