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Abstract

In order to maintain its productivity, it is necessary for a company more than technical expertise of its
staff; it is also necessary to use the techniques of industrial management, appropriate to achieve organi-
zational goals. This article examines perceptions of students’ faculties in the in the region of Campos
Gerais, Parana, Brazil. They were asked to respond a questionnaire, which would demonstrate the reality
of organizations where they work as formal collaborators or interns. The main objective of the research
is to identify the use of management practices as tools to improve productivity and, consequently, organ-
izational competitiveness. Through these information and analysis it was possible to make a comparison
with the management practices used by companies in the State of Parand, reported in the Industrial
Survey, annually conducted by FIEP (Federation of Industries of Parana State). The methodological re-
search is characterized as descriptive and exploratory held by a multi-case study with qualitative ap-
proach. The survey results indicated that the business scenario in the region of Campos Gerais shows that
the analyzed companies mostly do not adopt management practices. However, when considering the
analysis by sector, it was observed that the ERP (Enterprise Requirements Planning) is the main tech-
nique used in the industrial sector, and in the other sectors the lack of a management technique prevails.
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Introduction

In times of economic crisis marked by employment rising and Gross Domestic
Product (GDP) fall, it is critical to the make an analysis of how resources are utilized
in order to improve productivity as a whole. Constant analysis and continuous search
for improvement of production processes is essential to enable the economic growth.

The use of industrial management practices has gained prominence in compa-
nies which understand that the use of such practices promotes a more productive
and efficient work environment in the use of resources, waste reduction and contin-
uous improvement process. This understanding by the organization enables them to
remain aligned with its strategic planning, thus improving their productivity and
competitiveness.

According to Linsingen (2007), the importance of technology transfer, and
tools and industrial management practices is the result of networking and relation-
ships between people and the organizational, technical, social and cultural aspects,
which makes the objects to materialize and acquire relevance and value.

An approach of great importance that has been occurring since 1995 in Parana
State is the Industrial Survey research, performed annually by the FIEP System (Fed-
eration of Industries of Parana State), which counts on several factors that can serve
as indicators of productivity increase within the companies surveyed. In this context,
what are the main practices of industrial management organizations in the region of
Campos Gerais (Parand, Brazil) use to improve their productivity?

This paper presents the perception of academic students in Business Admin-
istration, which also work in different organizations. The information was collected
through a survey aimed to identify whether the companies in which they are inserted
are using industrial management practices as a tool to improve productivity in the
workplace.

The results of this research will serve as a contribution to future researches
that might be carried out in companies in the region of Campos Gerais (Parand, Bra-
zil).

Theoretical background
Productivity and organizational competitiveness factor

According to Mendes (2009, p.159), Brazil has been going through five pro-
cesses that encouraged positive changes in Brazilian economy: globalization, eco-
nomic liberalization, price stabilization, privatization and the growing awareness of
Brazilian consumers.

Brazil has been a competitive country worldwide for being an emerging coun-
try that aims to grow in large numbers every year. However, in 2015, the country
dropped 18 positions in the ranking of the most competitive economies in the world,
falling to 75th place, according to the Global Competitiveness Report, conducted by
the World Economic Forum 2015-2016.
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Labor productivity figures as one of the main factors of competitiveness.
Productivity is the result of the adopted organizational strategy, which defines the
success or failure of a company’s actions. The adoption of an innovative structure
management may involve the incorporation of innovation in the organization to solve
coordination problems and commitments resulting from the strategic objectives of
compliance with the organization's expectations (Silva et al, 2016). As defined by
Ditkun (2013), innovation is an "inevitable need to obtain competitive advantage in
organizational (INOVACAO) environment”.

In this context organizations use strategic resources to improve productivity,
such as teamwork, leadership, technology transfer, adoption of new management
practices among others. However, as stated by Do Carmo and Marcondes (2016),
these features alone do not have the effect of creating and implementing strategies,
but allow the company to use the resources to create and implement strategies. Once
this concept is applied, the results will have a direct impact on productivity, thus
generating competitive advantage.

Based on this, the analysis of productivity is essential to be done in order to
identify the cause of Brazil’s loss of competitiveness compared to other countries,
given the current national economic crisis.

In order to search for competitiveness it is necessary for the company to im-
prove its production processes through one of a well-designed strategic plan, opti-
mizing profit (by the process of cost reduction) and creating a differentiation in the
quality of your product and / or service that stands out in the market.

Mendes (2009), drawn up a scheme (Figure 1) in order to explain the im-
portance of constantly seeking differentiation in the market to achieve the improve-
ment of both the industry in question, as the economy as a whole.

Maintain or reduce goods
Reduces

- - and services' prices
pmdu:lon {controls inflatien)
costs
Increase in factor . Helps reducing
productivity (labor hand, inerest rates and
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Estimulates
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Figure 1 - Vicious cycle of competitiveness
Source: Adapted from Mendes, 2009.

When mentioning the limited productivity, it is right to align its reference to
the company's ability to generate ‘product’ in the production process. Remember
that the concept of productivity also refers to the relationship between output and
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input of an economic activity. Therefore, this concept goes beyond aspects restricted
to the production process, given that the steps of the production process (the pur-
chase of intermediate goods and services and the sale of goods and services that the
company produces) trigger value creation (MACEDO, 2012).

Analyzing productivity at the national level, the IPEA (Institute of Applied Eco-
nomic Research) launched a book in 2014 that tries to answer the main current is-
sues to address the low productivity problems.

Within this book, in the chapter “O desafio da produtividade na visdo das em-
presas” the low-skilled hand labor, low production scale and poor performance of
suppliers are seen as the main factors that hindered the companies interviewed ..."

Brazil's productivity can be directly related to the GDP and its distribution ac-
cording to the national population (GDP per capita). The table below, adapted from
National Accounts and IBGE, brings the evolution of both factors since the 1970s.

Table 1 - Average growth rate of Brazilian GDP

Average Growth Rate

Decade GDP GDP per capita
1970 8,6% 6,0%
1980 1,4% -0,7%
1990 2,8% 1,2%
2000 3,3% 2,1%
2010 7,6% 6,5%
2011 3,9% 2,9%
2012 1,9% 0,8%
2013 3,0% 1,8%
2014 0,1% -0,7%
2015 -3,8% -2,3%

Source: CPS-FGV, 2015.

GDP is the sum of all goods and services produced in a given period (month,
semester, or year) in a region (city, state, country, or continent). It is directly influ-
enced by the consumption of society. The constant increasing of GDP figures in a
region reflects the increase in jobs, improved infrastructure and a consequent wave
of investments that generate growth and development (MONTANI et al., 2015, p. 2
apud Vasconcellos, 2000).

Technology transfer as a key factor for increasing productivity

According to Negri (2006), in developing countries it is possible to observe a
technological gap in relation to developed countries that are in the technological
frontier. The technology transfer (TT), according Closs et al. (2012) is a resource for
academic research, innovation for business and economic development for govern-
ments, a fact that makes it important strategy in many countries.
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Pagani et al. (2015) present a bibliographic portfolio whose core is the tech-
nology transfer models (TTM). In Pagani et al. (2016) these models are presented in
the form of a typology, demonstrating that the TT process can be carried out from
various interfaces of transferors and transferees, impacting particularly developing
countries, which reinforces Negri (2006).

This way, it is possible to infer that TT is a mechanism to reduce this techno-
logical gap, through the acquisition and accumulation of technological capacity, pos-
sible of being performed by any type of organization.

Industrial survey conducted by the National Confederation of Industries

The National Industrial Survey is made by the National Industry Council every
three months and analyzes factors such as trends in production, investment inten-
tions and expectations of entrepreneurs.

According to FIESP (Federation of Industries of Sdo Paulo State), the Industrial
Survey was initiated in the second quarter of 1998, and it is a qualitative survey con-
ducted quarterly by the National Confederation of Industry (CNI) and the Federation
of Industries of 19 Brazil’s states (AC, AL, AM, BA, CE, ES, GO, MG, MS, MT, PA, PB, PE,
PR, Brazil, RN, RS, SC and SP).

The aim of the Survey is to collect information on the development of the do-
mestic industry from the industrial entrepreneurs’ point of view. These surveys are a
reflection of the progress in the globalization process due to the need to identify the
determinants of competitiveness. The CNI has a competitiveness report in Brazil,
citing that "[...] the CNI's agenda is to increase the industry’s competitiveness and,
consequently, the Brazilian economy.

This focus motivates the preparation of the report ‘Competitiveness Brazil:
comparison with selected countries’, first published in 2010 (CNI, 2012). The im-
portance of competition has always been something taken into consideration, to be
responsible for the development of industries. According to Ribeiro (2011), competi-
tiveness leads more companies structure themselves and invest in strategic planning
to ensure their survival in the market.

Industrial Survey conducted by the Federation of Industries - State of Parana

The Industrial Survey conducted by FIEP in 2015/2016 was done from ran-
dom selection of 2,000 companies registered in FIEP, in which some 371 Parana
industries were interviewed, encompassing areas of interest such as International
Affairs; Productivity; Competitiveness; Most important strategies, Sale and Purchase;
Quality; Infrastructure and Environment (FIEP, 2015).

Each year, FIEP organizes and publishes the results of the Industrial Survey.
The research aims to identify the perception of Parand entrepreneurs concerning
various issues related to the industry and serves as a thermometer of the industrial
state park future performance. Among the topics covered are: International Affairs,
Productivity, Competitiveness, Sale and Purchase Strategies, Quality, Infrastructure
and Environment (FIEP, 2015). Since 1995 FIEP publishes the Industrial Survey.
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The research identified the management practices used by the selected com-
panies in Parana. The five most cited were the ERP (Enterprise Requirements Plan-
ning) with 29.87%; Total Quality Programs, with 24,50%; Just-in-Time, with 18.12%);
Kanban, with 17.11%, and; MRP (Material requirements programming), with
15.77%.

In order to a better understanding, the five most mentioned practices will be
explained. The ERP (Planning of the company's needs), according to Chopra and
Meindl (2003), enables intelligent decisions by tracking and overall visibility of a
company's supply chain, involving any part of it. Chiavenato (2011) mentions that
the Total Quality Program or Total Quality Management (TQM) focuses primarily on
people, not only in managers and leaders, for the staff is required to achieve the qual-
ity of what they produce .

According to Ludwig et al., (2010), Just-in-Time has as one of its main features
the request of the components performed according to the exactly time it is needed.
And the components are delivered directly to the production line, promoting an op-
timization in production processes, ensuring quality and especially waste reduction.

Oliveira (2005) states that the Kanban system, seeking to improve leveling and
production control, and minimize the intermediate and final stocks, puts into practice
innovative concepts of the Toyota Production System, which uses the visual control
technique for balancing production.

And the MRP (Material Requirements Programming) system seeks the reduc-
tion of the production cycle, reduced inventory costs and increased customer service
level, and has the main objective of meeting deadlines and reducing inventories (Fil-
ho et al. (2006). Figure 2 presents the results found by FIEP.

ERP - Enterpnize Resource Planming 29 87%
Total Quality Programs 24 50%
TJust-m-time 19,46%
Eanban 18,12%
MRP - Manufacturing resource planning 17.11%
WIS — Management Information Systems 15.77%
SPC - Statistical Process Contral 14, 09%
Manufzcturing Cells 12, 42%
P3M - Problem Solving Methodology 1,74%
Simultameous Enginesring with Customers 10,74%
FMEA - Faihure ode and Effact Analysis . 10,74%
Simmbtaneons Enginesrmg with Supplisrs 10,07%
Balanced Scora Card 9,40%
WEP II - Manufacturing Resources Planning 9,06%
Six Sigma 4,70%
EIS - Exacutive Information System 4,03%
Tust- in-zaquence 4,08%
Orthers 3 69%

D85 — Dacision Support System 201%

AT - Artificial Intelligence 2,01%

ES — Ecpecialist Systemn 201%

ESS — Sistema Especialista de Suporte 1.34%
% 5% 0% 15% 20% 5% 0% 5%

Figure 2 - Management solution graphic used in the Parand companies
Source: XX Industrial Analysis: The vision of industry leaders from Parana
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Methodology

The research is defined as exploratory. According to Marconi and Lakatos
(2007), this type of research derives from a problem or question, and helps to famil-
iarize the researcher with an environment, event or phenomenon. It can also be con-
sidered to be descriptive. According to Gil (1999), the descriptive research objectives
to describe the characteristics of a given population and the relationships between
variables.

This study is also characterized by the multiple case study, since the question-
naire was applied to a group of several students who were active in different organi-
zations in the region of Campos Gerais. According to Eisenhardt (1989), in this type
of research there is no preview for this sample size, which indicates statistical signifi-
cance, since what one wants to analyze is the perceptions of various groups.

As for the means of data collection, it was chosen to adopt a questionnaire with
closed questions. The questionnaire was applied in the classroom for students of
Business Administration and Accounting of the first, second, third and fourth years of
a higher education institution in the city of Ponta Grossa, Parana. The institution
hosts students from the cities of Carambei, Castro, Ipiranga, Ponta Grossa, Palmeira,
Reserva and Teixeira Soares.

The classification led to the quantity of each segment. From a total of 169 ques-
tionnaires applied in classrooms during the period from 01/04/2016 and
29/04/2016. Respondents were: 61 from shopping area, 39 from industry, 53 from
the service sector, 04 from the rural sector, 09 from sector public sector, 01 from
NGOs, and 02 from philanthropic area. The sampling was by accessibility, both to
students and companies’ collaborators. .

Research limitations

This research, regardless the responses in relation to what one is seeking, can
never be said that it portrays the reality of the organizations in the area surveyed.
For more accurate answers it is necessary to direct the search to interested organiza-
tions and use appropriate methods.

The objective was to know the reality under the perception of the students /
employees who work in the organizations of the region. The answers presented here
show only an overview of the companies in the region. Only the items considered
important were analyzed in an attempt to respond the objective of the research.

Results
Industrial Survey in Parana

Analyzing data from the industrial survey of Parana conducted by FIEP in
2015/2016, it can be observed that, concerning the reason for an increase in compa-
nies’ productivity, the most important factors were an improved management of
personnel and technological modernization, according to entrepreneurs from the
companies surveyed.
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43,96%

Improved management of personnel

Technological modernization

4161%

Improved information treatment and
management

Utilization of modern management
technigues

Qutsorcing

Other

No increase in productivity was observed 9.40%

0% 10% 20% 30% 40% 50%

Figure 3 - Reasons for the productivity increase in companies
Source: XX Industrial Survey: The vision of industry leaders from Parana

In the Figure 3 it is possible to identify how the investment in management
practices influenced for an improved management of personnel and technological
modernization. A unique and innovative analysis made by FIEP, which could be
adopted by other federations, is the analysis of management solutions used in com-
panies, which stood out in recent years, which are: ERP software (Enterprise Re-
quirements Planning), Total Quality Programs, Just-in-Time, Kanban and MRP (Mate-
rial Requirements Planning).

Analysis of survey done with the students in Campos Gerais Region

Based on the analysis performed by FIEP, and with the data collected, it was
possible to evidence the practices used by companies located in the region of Campos
Gerais. ERP (Enterprise Requirements Planning) had 11.41%; Total Quality Pro-
grams, 8.94%; SPC (Statistical Process Control), 7.22%; MIS (Management Infor-
mation System) and DSS (Decision Support System) both with 6.65%. Among the
surveyed, 10,84% declared to use none of the practices mentioned, being this option
the second in the rank.
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Figure 4 - Management solution used by companies in Campos Gerais
Source: XX Industrial Survey: The vision of industry leaders from Parana

The data by sector is presented on Figure 5.

Mene
ERP - Enterpriza Kesourca Planming
Tetal Chuzhty Programs

WIS — Management Information Systems
PSM - Problem Solving Methodology
SPC - Statictical Process Contral

D58 — Diecision Support Svstem
KMEP - Manufacturing resource planming

16,20%

5 23%
Tust-in-time  m—— 1 25%
I

Balanced Scora Card #.23%

ESE — Sistema Especializta de Suporte msssm 3 57%
Sirmltznecous Engineermgz with Suppliers w3 52%
Simmltanecns Enginesrmg with Custormers w3525
EIS - Execufive Information Syster s 3 52%

AT— Artificia] Intellipence m— 3525

FMEA - Falure Mode and Effect Analysis w2 11%
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MRP II - Manufacturing Resources Planning w 0,70%
Manufacturing Cells w 0,70%

Eanban  000%

0,0

2

5,00% 10,00%  15,00%  20,00%  25.00%

Figure 5 - Management solution used in trade establishments in Campos Gerais
Source: XX Industrial Survey: The vision of industry leaders from Parana
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By analyzing Figure 5, it can be identified that 16.20% of the trades do not
have any technical management. And a total of 11.97% utilize ERP (Enterprise Re-
quirements Planning).

Total Cruzlity Programs
ERP - Enterprize Fesourca Plarming
MEP - Manufacturing resource planning
Tust-m-time
SPC - Statistical Process Control
LIS — Manazement Information Systems
P5SM - Problem Soking Methodology
DES — Decizion Support Svetam
hamofacturing Cells m— 4 19%
MNone o 372%
FMEA - Failure Mode and Effact Analyziz s 372%
Simmltanecus Enginesrng with Suppliers w3 77%
Al - Artificial Intellipence wo— 377%
WEP II - hlanufacturing Fesources Planmimgz e 3 16%
Simmltanecus Enminesrmy with Custopmer:  ses——m 3 0655%
Eanban messm 7 79%
E35 - Sistema Ezpecializta de Suporte s 2 79%
EIS - Exacutive Information Systery w7 79%
ES —Especialist Systern s 1 85%)]
Six Sigma we 140%
Balanced Score Card e 1 40%
Juet- in-zaquence = 0,93%
Othars w 0,47%
0,00% 5,00% 10,00%  1500%  2000%  25,00%
Figure 6 - Management solution used in the industries in Campos Gerais
Source: XX Industrial Survey: The vision of industry leaders from Parana

10,70%
9,77%

Figure 6 shows that the Total Quality Programs are present in 10.70% of the
companies surveyed, followed ERP (Enterprise Requirements Planning) with 9.77%,
then MRP (Material Requirements Programming) and Just-in -Time, both with 7.91%
each.
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Figure 7 - Management solution used by service companies in Campos Gerais
Source: XX Industrial Survey: The vision of industry leaders from Parana

According to Figure 7, 14.50% of service companies do not use management
practices; 12.98% use ERP (Enterprise Requirements Planning); 9.92% use DSS (De-
cision Support System); 9.16% use Total Quality Programs, and; 8.40% use the SPC
(Statistical Process Control).

Mome 17,38%
MEP - hManufacturing resource planning
WIS — Manazement Information Systems
D55 — Decision Support System
ERP - Enterprize Fesource Planning
EIS - Exacutive Information Systen s ss— 3(70%
SPC - Statistical Process Confrol s 3)70%
PSM - Problem Sobving Methodology s 4,35%
E3S — Sistema Especialista de Suporte s 4, 35%
Simmltanecus Ensineermg with Suppher: m——— 4 35
Mannfacturing Cells  ee—— 1 355%
Others  0,00%
Six Bigma  0,00%
Total Quality Programs  0,00%
MEP II - Manufacturing Resources Planmnz (), 00%
Eanban  ,00%
Tust-intime  (,00%
Tust- in-sequence  (0,00%
FMEA - Faihure Mode and Effact Analy=i=  0,00%
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Balanced Score Card  0,00%
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Figure 8 - Management solutions used in public organizations in Campos Gerais
Source: XX Industrial Survey: The vision of industry leaders from Parana
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By analyzing Figure 8, it is identified that among public organizations, 17.39%
do not use management practices, whereas 13.04% use MRP (Material Requirements
Programming), MIS (Management Information System) and DSS (System Manage-
ment support).

Mome | 20,00%
WEP - Manufartirmz resourcs planning 20,00%
ERP - Enterprize Besourcs Planming 20,00%
PSM - Problem Sokving Methodology 13,33%
Total Qruality Programs 6,67%
Just-m-time 6,675
SPC - Statiztical Process Conftrol B,67%
MWManufachming Cell: —— 5 57%
Others  0,00%
Six Sigma 0,00%
WEP I - Manufacturing Resources Flanming —— 0,00%
WIS — Manazement Information Systems  0,00%
Eanban 0,00%
Tust- in-zaquence 0,00%
FMEA - Failure Mode and Effact Analysis  0.00%
ESE — Sisteraa Especialista de Suporte  0,00%
E% —Especialist Systern  0,00%
Simmltaneous Enginesring with Suppliers  0.00%
Simmltaneous Enginesrmz with Customers  0,00%
El% - Exacutive Information System 0,00%
DES — Decision Support Svetem 0,00%
Balancad Score Card 0.00%
AT — Artificial Intellizence 0,00%
0,00% o, DO 10,00% 15,00% 20,00% 25,00%

Figure 9 - Management solutions used in other sectors in Campos Gerais
Source: XX Industrial Survey: The vision of industry leaders from Parana

In Figure 9 it is possible to identify that 20% of companies involving Agribusi-
ness sectors, Philanthropy and NGOs do not use management practices anymore; in
past periods, they used MRP (Programming Material Requirements) and ERP (Enter-
prise Resource Planning), both also in 20% of companies.

Final considerations

This study was able to identify that, regarding management practices used by
most of the companies in Campos Gerais region, ERP (Enterprise Requirements
Planning) is the most used tool. This shows the alignment with the survey conducted
by FIEP.

But what surprised was that 57 companies, that do not use any technical man-
agement, representing 10.84% of the interviewed. Among them, only 23% of the
companies are industries, which raised the need to make the survey by sector. With
this distribution it became clear that management practices are most widely used in
industries, whereas other sectors do not give priority to the use of such practices,
what could cause a slowdown in the growth of other sectors if taken as comparison
made by FIEP that identifies the correlation between the use of management practic-
es and the best personnel management and technological modernization.
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Therefore, it was possible, through the survey, to show that industrial compa-
nies in Campos Gerais actually use mostly management practices, particularly ERP
(Enterprise Requirements Planning), which does not occur with other sectors, where
most do not use any technical management practice.
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