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Abstract — Brazilian timber housing producers were evaluated through a survey, which was based on
face-to-face interviewing supported by a semi-structured questionnaire. Derived from expansive
research, this paper aimed to identify labor size and to characterize economic size from this production
sector. The sampling process evaluated 50.95% (n = 107) of all producers (n = 210) whose
performance was considered close to ideal. This sector is mostly concentrated in micro and small-scale
companies, though a small portion of medium-sized companies owned by sole proprietors, families, or
small groups of entrepreneurs does exist. Due to compact sizing, no producer was classified as an
industry or a large corporation. The main contrast was indicated by the number of direct jobs, whose
estimation was about 3,700 workers for the whole studied sector, representing 1% of the overall
Brazilian timber industry. Around 95% of timber housing producers are considered micro or small
from a labor perspective. Unprecedented information could support discussions for the creation of
assertive public policies.

economic size / employment / wooden construction / personal interviewing / sectoral research

Kivonat — A brazil fahaz termelé aAgazat gazdasagi és munkapiaci silya. A braziliai fahaz-
termeloket félig strukturalt kérdoiv segitségével végzett személyes interju alapjan értékeltiik.
A kiterjedt kutatasokbol kiindulva a jelen tanulmany célja e termelési agazat munkapiaci helyzetének
meghatarozasa és gazdasagi sulydnak jellemzése. A mintavételi eljards sordn az Osszes gyartod
(n=210) 50,95%-at (n = 107) értékeltiik, akiknek a teljesitményét az idealishoz kozelinek tekintettiik.
Ez a szektor leginkabb a mikro- és kisvallalkozasokra koncentralddik, de 1étezik néhany olyan kézepes
méretil vallalkozas, amely az egyéni vallalkozok, csaladok vagy kisvallalkozoi csoportok tulajdonaban
van. Az egyezményes méretkategoriak szerinti osztalyozds miatt egyetlen termeld sem mindsiil
iparinak vagy nagyvallalatnak. A {6 kiilonbséget a kozvetlen munkahelyek szama mutatta, amely a
becslések szerint az egész tanulmanyozott agazatra vonatkozoan koriilbeliil 3700 munkavallalét jelent,
ami a teljes brazil faipari agazat 1%-at teszi ki. A fahaz-termeldk mintegy 95%-at munkaerd
szempontjabdl mikro-, vagy kisvallalkozdsnak tekintik. A példa nélkiili informéciok alkalmasak az
érdekérvényesitd allami politikak 1étrehozasara iranyuld megbeszélések timogatasara.
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1 INTRODUCTION

Most timber operations in the southern Mediterranean area of Italy are considered to be in an
early stage of mechanization (Proto et al. 2018). Forest-based industries, especially the
primary processing industries, have low yield and generate large amounts of waste (Barbosa
et al. 2014). Several Brazilian sawmills share low levels of reliability due to the absence of
dependable technology (Scanavaca Junior — Garcia 2004). Formerly, self-built housing
production in Brazil was based on simple and immediate solutions that adhered to carpentry
principles and knowledge (Zani 1997, 2013). Compared to the local forestry and sawing
industries, Brazilian timber housing producers possess relatively new machines, which are
visibly composed of compact solutions such as hand tools, portable equipment, and medium-
sized machinery (De Araujo et al. 2018a). Though some large enterprises exist, small
businesses form the bulk of the forest and civil construction industry due to the basic and/or
rudimentary activities, specific operational focuses, and vast number of companies in the
sector. These facts suggest most companies in the industry will remain small over time.

The volume of research focusing on large companies is greater than the research focusing
on small companies. Nevertheless, several authors have discussed the strategic management
peculiarities of micro and small companies, but unlike research into large companies, little
action has been taken in empirical terms on the quantitive side (Santos et al. 2007). This
scenario has been repeated in several Brazilian production sectors. This creates a demand for
new studies focusing primarily on more elementary organizational characteristics. Small-scale
forestry-based activities mean different things in different countries (Harrison et al. 2002).
From economic and social perspectives, several timber production activities such as
woodworking and sawmilling as well as some timber house production and furniture
production could be classified as small scale.

This paper aims to characterize economic size as determined by the Brazilian
government, and to quantify direct employees from the local timber housing sector. Thereby,
two hypotheses were listed: many producers are economically self-declared as micro or small
sized; and, compared to the whole timber industry, the studied sector has an almost
imperceptible labor force comprising of only a few jobs per company.

1.1 Theoretical background

According to Lakatos (1990), every company can be classified as an economic activity
complex developed under the control of a legal entity such as a natural person, a mercantile
society, a cooperative, a non-profit private institution, or a public organization. Small and
medium-sized companies could act as a maturation mean to large companies as well as
executive and entrepreneurial laboratories, and opportunity and/or job generator (Kassai
1997). By means of a combination of economic indicators of the political and social character,
the association of quantitative and qualitative criteria seems to allow for a more appropriate
analysis for company categorization purposes (Pinheiro 1996).

According to Antonik — Muller (2016), there are two ways to classify a business, be it a
commercial, service or industrial enterprise: annual gross income (7able 1) or labor force size
(Table 2). The authors also indicated that a combination of these criteria could be applied;
company listing on a stock exchange is a good example of this. Brazil (1976) proclaimed law
6404, which summarizes those share-holding companies that could possess open or closed
capital. Open society democratizes its capital by accepting a minimum number of
shareholders appointed by the National Monetary Council from the Central Bank of Brazil
(Requido 1968).

In contrast, closed-end companies do not access the capital market through stock listings,
or through securities on the stock exchange, or over-the-counter market since the focus of
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closed-end companies concentrates on aspects such as size, societal and legal compositions,
maturity, etc. (IBGC 2014).

Table 1. Business classification according to annual gross income

Size Revenue (US$ million)*
Individual entrepreneur < 0.015
Micro company < 0.6

Small company 0.6 — 4.0
Medium company 4.0—-225
Medium-to-large company 22.5-175.0

Large company >75.0

* Exchange rate: US$1.00 to R$4.00; Sources: Antonik — Muller (2016), Brazil (2006, 2016), BNDES (2015).

Table 2. Business classification according to the amount of direct employees

Size Industrial Commercial and Services
(people) (people)

Micro company < 19 < 9

Small company 20— 99 10— 49

Medium company 100 — 499 50— 99

Large company > 500 > 100

Sources: SEBRAE (2013), Antonik — Muller (2016).

Obtaining actual and updated annual gross income value from any company is a complex
stage in the survey data collection process due to possible entrepreneur constraint in this
disclosure. Conversely, analyzing company size through the number of employees provides a
more accurate and interesting alternative that eliminates the delicate issue of disclosing
income.

Furthermore, labor is currently considered the main organizational capital, especially
considering that it is a basic unit of work, production, and development (Valizadeh —
Ghahremani 2012) as well as a successful organization’s main asset (Siqueira —
Kurcgant 2012).

2  MATERIALS AND METHODS

2.1 Materials

According to De Araujo (2017) and De Araujo et al. (2018a,b), the indispensable materials
utilized for this study were the timber housing producers themselves, bibliographic materials
about relative topics, and a standard questionnaire. Though the outlay cost on displacements
for personal interviewing was high, the overall cost for the research materials was low.

2.2 Survey method

Surveys are the best way to collect actual and real information to define and characterize any
population through delimited samples. Roos et al. (2010), Kuzman — Groselj (2012),
Dobsinska — Sarvasova (2016), De Araujo (2017), Koppelhuber et al. (2017), De Araujo et al.
(2018a,b) and other studies are good examples for the application of surveys on forest and
timber industries.
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The visible lack of information about the timber housing sector and its respective
producers was verified, which was justified by few studies and the absence of associations
(De Araujo 2017). Producer association is a controversial topic worldwide. Hrib et al. (2017)
revealed a timely example of small-scale forest owners in the Czech Republic who are
reluctant to join associations or form associations. In contrast, associative initiatives are
available for timber housing producers in Lithuania (Mediniy Namy Gamintojy Asociacija
2007), Estonia (Eesti Puitmajaliit 2009) and Spain (Asociacion de Fabricantes y Constructores de
Casas de Madera 2009), and include mostly small-scale companies. A discordance regarding
Brazilian sectoral populations was noted in two singular studies. Sobral et al. (2002) listed
about 15 timber housing producers from Sao Paulo State in 2001. However, in 2014,
Punhagui (2014) estimated the prefabricated housing sector in Brazil consisted of 50 timber
companies. Such inconsistencies reinforce the need for new sectoral analyses.

Thus, this present paper was specially produced from an unprecedented wide-scoped
survey study by De Araujo (2017) with a focus on the analysis of timber housing production
sector. Targeting of the timber housing sector was based on an overall comprehension of the
current situation, and the characterization of its aspects and hindrances was used to generate
updated information that could be applied for to new public policies that have been created to
support sectoral demands and, consequently, the development of timber housing sector itself.

2.3 Questionnaire preparation for data collection

The general manager of this project (first author) and his advisor (last author) developed a
standardized questionnaire to collect data for this study. In addition, several timber-forest
chain professionals contributed by assisting with the query pre-test, refining, and validation
processes. The third version of the questionnaire was approved; the general survey manager
was the sole interviewer (De Araujo 2017).

The design of this paper focused on determining the economic and labor sizes of
Brazilian timber housing producers in the studied sector. Two queries were prepared to
investigate the real scenario. Closed answering was the applied strategy in both analyzed
queries. The first question considered four responses according to main economic standards
prescribed by Brazil (2006) and BNDES (2015). On the other hand, a second investigation
included seven categories for employee number (Table 3).

Table 3. Questionnaire for this approach on economic and labor sizing

Query Response

How is your company characterized Micro company; small company;
regarding economic size? medium company; and large company

In total, how many employees does your <5; 6—-9; 10— 19;
company possess as direct hired job? 20—29; 30-39; 40—49; > 50

Three direct employee estimates (minimum, average, and maximum) were also obtained
for this studied sector from a second query, which was supported by the declared amounts
from these ranges through the proportionality principle. According to Silva — Guerra (2011),
this method consisted of linear functions to establish correlations for percentage dimensions
and financial mathematics among other mathematical and related disciplines.
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2.4. Result analysis of collected data

For a comparison of the obtained results in each query (Table 3), all qualitative responses
were converted into percentages, whose mechanism, according to Gil (2008), offers a
stringent sampling. Therefore, as prescribed by Miles and Huberman (1994), three
triangulation modes were considered: analyses by distinct places, a wide population sampling,
and a qualitative view through literature.

Margin of error was obtained from percentages whose calculation was supported by the
statistical software “Raosoft Sample Size Calculator” available from Raosoft (2004).

Raosoft (2004) considered the establishment of two variables to an efficient approach;
that is, a 95% confidence level and a 50% response distribution. If the sampling process is not
poor in terms of data collection, then the survey research could be classified as ideal or
acceptable by the obtained margin of error according to Pinheiro et al. (2011). If the obtained
margin is within these two acceptable levels, the survey performance can be validated as
suggested by De Araujo et al. (2018a,b).

3 RESULTS

3.1 Sectoral estimation and survey

Table 4 shows the total estimated population of the timber housing sector in Brazil, which
was obtained through this research study and through De Araujo et al. (2018a, b) as well as
the sampling performed here; the obtained margin of error of £3.325% was calculated by
Raosoft’s online software. In addition, two efficient situations were pointed out from the
sample amount based on Pinheiro et al. (2011); more specifically, ideal and acceptable levels
of sampling.

Table 4. Analysis of sectoral population and survey sampling results

Result Company (Unit) Margin of Error (%)
Overall Sectoral Population* 210 —

Prescribed Acceptable Sampling™** 66 10.00
Prescribed Ideal Sampling** 136 5.00
Interviewees’ Sampling* 107 6.65

* Values from this study and De Araujo et al. (2018a,b); **Obtained values according to Pinheiro et al. (2011)

3.2 Economic sizing in the Brazilian timber housing sector

In the identification of the economic sizes of enterprises from the Brazilian timber housing
production sector, about 80% (86 producers) of the studied samples are currently formed by
micro and small producers whose margin of error ranged +3.325%. In contrast, medium
companies represented a fifth of the whole sampling. No large-sized company was identified
in the sector (Figure 1).

This fact proved the first mentioned hypothesis concerning a panorama broadly based on
micro or small-sized producers (Figure 1). Thereby, all studied samples were revealed to be
compact businesses that were family-owned, sole proprietorships, or owned by a small group
of entrepreneurs or microentrepreneurs.
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Figure 1. Economic size of Brazilian timber housing producers

3.3 Labor sizing in the Brazilian timber housing sector

Figure 2 shows the size categories according to direct jobs for the timber housing production
sector in Brazil. Seven ranges were evaluated, and the results indicated that three-quarters of
companies have hired fewer than 20 direct workers. Only one of the six companies that
exceeded the limit of 50 direct workers had more than 100 workers. The remaining five
producers hired fewer than 100 workers. This revealed that compact companies form the
majority from the job perspective.
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Figure 2. Direct job size of Brazilian timber housing producers
From the data in Figure 2, Figure 3 identifies three population scenarios (maximum,

average, and minimum) estimated for studied producer sampling (n = 107) and similar
respective projections for the whole sector focused on timber housing production (n = 210).
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Figure 3. Direct job estimations (worker amount) in the Brazilian timber housing sector
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4 DISCUSSION

4.1 Sectoral estimation and survey

Formerly, only a few studies focusing on the timber housing sector described the population
of this sector — which was formed by 15 producers in Sdo Paulo State (Sobral et al. 2002), and
50 producers in Brazil (Punhagui 2014). From the obtained overall estimated population for
this sector (Table 4), the current situation regarding producer listing differs extensively.
Punhagui’s study is both important and novel, but sectoral evaluation is not its main objective.
In light of this, the present study challenges her initial listing by including 50 Brazilian
companies. From statements made in De Araujo et al. (2018a,b), this refutation occurred
because Punhagui’s producer listing was visibly different from the one used in the present
study; more to the point, Punhagui’s listing was four times smaller than the overall estimated
population and two times smaller than the sampling executed here.

Nearly 51% of the entire production sector — 107 of 210 companies — were evaluated in
the data collection of the present study — (Table 4). Six states — Santa Catarina, Rio Grande do
Sul, Parand, Sao Paulo, Minas Gerais, and Distrito Federal — from three Brazilian regions
were considered in this survey. These facts successfully reinforced the obtained sampling in
this study through triangulations that took different places and a wide population into
consideration. Due to high performance costs, triangulation by the evaluation method was not
possible, neither for other simultaneous interviewers, nor for the methodological analyses
(De Araujo et al. 2018a,b).

According to Pinheiro et al. (2011), the margin of error obtained in this study revealed
that the survey process (Table 4) was within the acceptable level of 10% and closer to the
ideal of 5%. This performed sampling conforms to the literature as it is between two cited
levels and is strictly closer than ideal. Therefore, this research can be efficiently statistically
tested and validated.

4.2 Economic sizing in the Brazilian timber housing sector

The predominance of smaller enterprises in the civil construction industry has become the
most widespread production mode in Brazil. Production simplification has ensured greater
popularity of these smaller companies in Brazil, whereas according to Batista — Ghavami
(2005), a large portion of houses are still built in conventional systems that are traditionally
produced on the construction site.

This scenario is due to intrinsic factors within the Brazilian construction industry and its
respective timber housing sector; these factors include unskilled and untrained labor, compact
work teams, low investment, low industrialization levels, and rudimentary machines and tools
(Ponce 1995, Lanier — Herman 1997, Shimbo — Ino 1997, Batista — Ghavami 2005, Thallon
2008, Alves 2012). As a result, these micro and small-sized producers contribute a
considerable part of the income and employment generation throughout the country, which is
the reason why the Brazilian government is working on implementing public policies to
support and encourage the development of these small companies (Cunha et al. 2014). Such
stimuluses have occurred even in those countries that are traditionally recognized for their
timber utilization. Kuzman — Sandberg (2017) stated that promotion strategies to stimulate the
increased use of timber in construction have been successfully applied in Sweden and
Slovenia in an effort to develop sustainable housing, this despite the advanced stage of the
industry in both respective countries. Luo et al. (2018) mentioned that Japan is also
experiencing similar industrial development and government policy initiatives.

If compact companies continue to be the main timber house producers in Brazil (Figure 1),
the sector they occupy will be dissonant regarding the traditional construction industry, which
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is strongly based on masonry. The situation of small timber house producing companies is a
direct contrast to the current civil construction scenario in which large corporations that
monopolize and deteriorate the housing market are dominant. This fact is a result of the more
inclusive and sustainable corporate view of the timber housing sector. Kuzman — Sandberg
(2017) stated that high prefabrication, partnerships, and other factors could contribute to
development of sustainable timber construction. In addition to such statements, the production
efficiency and standardized quality provided by prefabricated timber houses will also guide
strategies for timber house sectoral consolidation in the face of artisanal masonry.

4.3 Labor sizing in the Brazilian timber housing sector

The plural presence of small businesses could be observed from the perspective of direct job
creation. About 95% of sampled companies individually self-declared a concentration of
fewer than 50 jobs (Figure 2). By means of classification from SEBRAE (2013) and Antonik
— Muller (2016) (Table 2), the studied producers were considered, for the most part, as micro-
or small-sized examples.

Pulp and paper activities are present in 18 Brazilian states and provide around
115,000 direct jobs. From these, 68,000 jobs are industrial while 47,000 jobs are forest based
(CNI 2012). In 2015, the segments of the Brazilian timber industry concentrating on panel,
sawn wood, and pulp and paper directly employed around 540,000 workers (IBA 2016).
Despite this highly visible job amount, the timber housing production sector was not declared
nor counted in this projection. For this, simultaneous projections could be performed by local
agencies to characterize this studied sector. Therefore, from average results (Figure 3), there
are 1,800 and 3,700 direct workers for sampled amount (n = 107 producers) and the whole
sector (n = 210), respectively. The Brazilian timber housing sector can be considered small
from a labor perspective since this sector maintains less than 1% of direct jobs in relation to
the whole timber industry, which is about 150 times greater. This fact supports the veracity of
last hypothesis. From the afformentioned results, the investigation of social and economics
situations obtained by this survey, particularly about economic and labor sizes, became
necessary, and revealed findings to support the entire wood chain of production in Brazil.

This focus is justified by Thomas-Seale et al. (2018), which verified the existence of the
potential to economically target industrial and engineering context-specific development
strategies. This survey could be applied for other countries’ panoramas and industrial contexts
such as studies from Bui et al. (2005), Hrib et al. (2017), Sekot (2017), etc.

5 CONCLUSIONS

Similar to the Brazilian civil construction industry, most business activities within the local
timber housing sector is concentrated in micro or small companies despite a noticeable
presence of medium-sized organizations. The main difference is the absence of large-sized
producers in this studied sector. Maintenance of such a scenario could be very beneficial for
this sector if more compact company sizes are maintained, which could allow greater
production control and presence in smaller cities.

The establishment of partnerships between the compact organizations, through the
possibility of greater production efficiency compared to conventional processes based on
traditional artisanal masonry house production, can provide a consistent number of locally-
produced timber houses. This strategy could be reached through social orientation to mitigate
the current Brazilian housing deficit — about 6.2 million dwellings according to FIESP (2016)
— without the dependence of large and monopolistic corporations focused on timber
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techniques, that is, contractors and/or constructors despite the non-existence of these, as was
verified in this study for timber housing production.

With respect to labor size, the contrast is intensified, especially compared to the overall
timber industry whose job amounts analyzed from projections is almost 150 times less than
that of the whole timber chain, which includes a massive presence of pulp and paper, panels,
and other timber companies.

Unprecedented sectoral information shared here could also serve as an effective
instrument to support discussions for the creation of assertive public policies and inclusive to
compact-size companies, aiming the development of this promising sector from Brazilian
civil construction.
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PhD. scholarship at the University of Sdo Paulo (USP-Esalq) under the advisory supervision
of the last author named in this study.
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