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Abstract:
							                           

Abstract
The importance of civil construction is related to development of territories, permeating generations. But, little is known about civil construction production sectors, especially, in the group directed to timbered houses. Thus, this study identified and characterized those Brazilian poles of timber houses, whose purposes were related to the qualitative-quantitative-geographical self-knowledge by actors and business partners of this sector. Two phases were carried out in the study, being the analysis of companies effectively active to identify their concentrations, and the mapping of business poles from the proposal of a hierarchical scale. Data prospection was supported by the searching of company websites and social networks. Findings evinced a sectoral dynamism in times of retraction, since the volume of active companies has grown in comparison to the rare studies. Most companies are active and present activities more focused on production than market. Business concentrations and poles intensified in the North-South direction of the country, specifically, in developed metropolitan areas and coastal regions.
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Resumo

CARACTERIZAÇÃO DOS PÓLOS COMERCIAIS DE CASAS DE MADEIRA NO BRASIL


A importância da construção civil se relaciona com o desenvolvimento dos territórios, permeando gerações. Mas, pouco se sabe acerca dos setores produtivos da construção civil, sobretudo, do ramo direcionado às casas de madeira. Assim, este estudo identificou e caracterizou os polos empresariais brasileiros das casas de madeira, cujos fins foram relacionados ao autoconhecimento qualitativo-quantitativo-geográfico por parte de atores e potenciais parceiros desse setor. Duas fases foram conduzidas no estudo, sendo a análise das empresas efetivamente ativas para identificar as suas concentrações e o mapeamento dos polos empresariais a partir da proposta de uma escala hierárquica. A prospecção de dados foi suportada por buscas em websites e redes sociais das empresas. Os achados evidenciaram um dinamismo setorial em tempos de retração, já que o volume de empresas ativas tem crescido em comparação aos raros estudos. A maioria das empresas está ativa e apresenta atividades mais focadas à produção do que ao comércio. As concentrações e os polos empresariais se intensificaram na direção Norte-Sul do país, especificamente, nas áreas metropolitanas desenvolvidas e regiões costeiras.





Palavras-chave: Mapeamento Setorial, Concentração Empresarial, Construção em Madeira.
                                


Resumen:
						                           

resumen

CARACTERIZACIÓN DE LOS POLOS DE NEGOCIOS DE CASAS DE MADEIRA EN BRASIL


La importancia de la construcción civil está relacionada con el desarrollo de territorios, que impregna generaciones. Sin embargo, se sabe poco sobre los sectores productivos de la construcción civil, especialmente la rama destinada a casas de madera. Así, este estudio identificó y caracterizó los polos de negocios brasileños de viviendas de madera, cuyos propósitos fueron relacionados con el autoconocimiento cualitativo-cuantitativo-geográfico por parte de actores y socios potenciales en este sector. Se realizaron dos fases en el estudio, siendo un análisis de las empresas efectivamente activas para identificar sus concentraciones y el mapeo de los polos de negocios a partir de una propuesta de escala jerárquica. La prospección de datos fue respaldada por búsquedas en sitios web y redes sociales de las empresas de este sector. Los resultados mostraron un dinamismo del sector en tiempos de retracción, ya que el volumen de empresas activas ha crecido en comparación con los estudios raros. La mayoría de las empresas está activa y tiene actividades que se centran más en la producción que en el comercio. Las concentraciones y los polos de negocios se han intensificado en la dirección Norte-Sur del país, específicamente, en áreas metropolitanas desarrolladas y regiones costeras.





Palabras clave: Mapeo Sectorial, Concentración Empresarial, Construcción en Madera.
                                








INTRODUCTION


Timber houses are a viable option with high sustainability levels, productive pre-fabrication, typological variability, quality standardization, constructive flexibility, and architectural plurality.

Although using wood does not represent an intrinsic guarantee of an ideal architecture, Natterer (2002, 2004) proposed that it makes an essential contribution to environmental conservation, despite the need for more profound construction planning.

Given the cultural transmission from European immigration, Zani (2013) highlighted that the speed and ease of construction and the availability of forest resources were the main reasons for the proliferation of timber houses in Brazil.

According to Folz and Ino (2012), in the Brazilian context, a greater interest in these building systems may be intensified from the demand for more sustainable products, the supply of wood from forest plantations, and the increasing activity of the national construction sector.

Studies on a variety of aspects of the production of timber houses in Brazil have been carried out by authors including Sobral et al. (2002),
Punhagui (2014),
De Araujo et al. (2018a; 2018b; 2019a; 2019b), and Shigue (2018). Their discussions have been opportune for the perception of this sector; however, a visual representation of this vast industry remains unpublished.

Identifying the companies that compose less expressive sectors, such as timber housing, is essential to personify a self-image. Thus, mapping and identifying concentrations of companies configured as business hubs are means of supporting of development plans.


Porter (1998) interprets these hubs, or clusters, as geographic concentrations of companies and institutions interconnected in a specific domain, including entities linked to each other and other companies essential for competition.

These territorial approaches retain an essential role in innovation and economics, as highlighted by Taddeo et al. (2017). This importance has been confirmed in practice. Schmitz (1997) suggested that groups of small companies worldwide have been able to face consolidated international markets.

Therefore, despite some studies mentioned above regarding the Brazilian production sector of timber houses, the current scenario still demands updated and more detailed data to identify and characterize its business hubs in terms of population volume. Therefore, this proposal sought to identify companies related to the production and trade of timber houses in Brazil, delimit macro-regional, state, and municipal concentrations, and, simultaneously, categorize business hubs according to municipality by developing a hierarchical populational scale. The data obtained is essential for the future, above all, to develop this industry based on easily renewable and industrially processed raw materials, given Winter, Lechner, and Köhler's (2018) prediction that wood has a great chance of leading a future process of construction industrialization.




MATERIALS AND METHODS




STUDY AREA



Based on the observations of De Araujo et al. (2018b) on the formal disarticulation of timber house producers in Brazil, this study sought to explore this information-poor niche to foster their development. Consequently, the study area considers all the members of this business sector located in the Brazilian territory.






DETAILED METHODOLOGY GUIDE



Due to the different characteristics of the information obtained, this study was divided into two phases. In this dyad, data were quantitatively and qualitatively entered and preserved using Microsoft Office 2016 Excel software. While the first phase involved data collection and analysis of active companies to identify their concentrations, the second phase was based on the proposal of a hierarchical scale and the mapping of the Brazilian hubs of companies related to the production and trade of timber houses.

Initially, the first stage aimed to produce a list of all these companies. This random investigation process involved a broad search for companies online through three platforms: the Google search engine and the Facebook and Instagram social networks. The information displayed for each company found was observed, and, when compatible with this study, its trade name, and data (social networks, website, location, operating condition, and type of activity) were registered in the business listing.

As these searches showed companies that had closed and former producers (with other activities or impeded by judicial indictments), a triangulation process was used to certify the veracity of the data obtained. Thus, the companies were categorized to guide the analysis and obtain valid results by labeling each individual based on their operating status (Table 1).




Table 1




Categorization of companies according to their operational status. 
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The operational status was verified by checking the dates of updates and public displays of contact with customers. In this case, individual companies whose social profiles had updates and/or client contacts during the previous twelve months (June 2019 to May 2020) were considered actively operative. In contrast, search data on individuals before the period analyzed were considered companies with inconsistent data and, therefore, they were not considered be in operation.

Some active companies were identified as former producers of timber houses, as their operational activities effectively differ from this purpose, such as the production of masonry structures and trade in construction materials. So, it was acknowledged that having been a producer in the past is no guarantee of being a producer at the time of analysis; consequently, ex-producers were not considered.

Surprisingly, it was confirmed that some companies had legal restrictions on their operations attributed to some possible criminal indictment by the Brazilian justice system. Based on the argument applied to the previous group (ex-producers), disregarding indicted companies was justified by the inactivity of their operations.

Each exclusion was ratified based on confirmation in publicly disseminated public and press sources, for example, Borges (2011), Torres (2014), Correio do Povo (2018), Costa (2018), the Public Prosecutor of Rio Grande do Sul State (2018), Müller (2019), and Recalcati (2019), among others.

Once the valid and relevant results for those effectively operating companies were obtained (Table 1), the second phase detected a more assertive scenario. To characterize the valid individuals sampled, the type of operational activity was verified to understand further the sector's productive and commercial representations (Table 2). This secondary stage of the second phase diverged from previous studies that focused essentially on the production scope.




Table 2




Categorization of companies according to operational activity.
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By grouping these refined data (valid results), a third stage measured and illustrated business concentrations according to the number of active individuals in each Brazilian municipality, state, and macro-region. In representations of federal units and macro-regions, the results were expressed in percentages, obtained by the proportionality principle

Based on these quantitative data, the fourth stage involved developing a hierarchical scale to organize and measure the business hubs based on the number of individuals per analyzed territory. The short standard script, which is presented in the following section, was established as a supplementary result to the analysis of this sector, as this tool can be applied to different sectorial studies.

Finally, based on this hierarchical scale, the fifth stage of the hierarchical scale classified and listed the existing hubs, whose results were considered to visually exhibit the contrasts between each identified hub. The creation of these maps respected the locations (municipalities, federative states, and macro-regions) shown in the Google Maps geographic tool.






DEVELOPMENT OF A HIERARCHICAL SCALE TO IDENTIFY BUSINESS HUBS



A hierarchical organization was developed to measure the business hubs by the number of individuals located per municipality. This methodology can be replicated and adapted to any studies of sectoral populations, including individuals from other nations.

This tool sought to advocate a model guide for developing company mappings. Different percentage ranges related to the number of individuals sampled and the categories of characteristic volume were standardized to support the process. In other studies, these amounts of individuals and percentage ranges by measured category can be adjusted case by case, as the industry has many contrasts and populations.

As a result of the absence of classifications on business hubs in the literature, the referential scale was based on the type of development given the number of active companies.

In the case of the results obtained in this study, specifically on the relationship between the active business population and those head offices identified (Appendix 1), an average proportion of between two to three companies per municipality was reached nationally. Categorizing the hubs according to the business volume was carried out successively, from the average ratio obtained for the whole study sector.

This conjecture allowed the first category of hubs to be created and designated as "hub in formation" for that volumetric condition from this national average; that is, municipalities must exceed this average proportion to qualify as a hub. Athreye and Kapur (2006) support this quantitative perception of concentrations, which involve the extent of production between companies.




Table 3




Hierarchy of business hubs according to the number of companies obtained from the percentage ranges of individuals related to the sector studied.




[image: 273667617019_gt4.png]






by the author
* suggestions for percentage volume ranges of individuals relative to the sectorial population;
** active individuals regarding the operability of their activities related to timber houses.








In all, nine categories were devised to formalize the registration of individuals and municipalities. The designations "absence of companies" and "isolated company" are the starting point for those locations with no company or only one individual in the sector under study, respectively. The proportion of two to three individuals was called "small group of companies" since this ratio determined the specific inflection point for a city to be classified as a hub. Next, the classification of the hubs included six intensities: in formation, underdeveloped, developing, developed, super-developed, and hyperdeveloped. Each degree was formed by an index composed of a minimum and a maximum percentage referring to the minimum and maximum number of individuals admitted in each category (Table 3).






DATA VALIDATION BY STATISTICAL ANALYSIS 



An additional step was employed in the study to validate the results. The margin of error ensured the probability of reliable answers, considering the quantities obtained (sample and total population). In this analysis, three scenarios were predicted to suggest possible population sizes for the sector.

Notwithstanding its wide diffusion in the Human Sciences, this statistical tool has been used efficiently in Engineering studies such as Kozak and Cohen (1999), Sejdiu et al. (2015), Pazkad, Osmond and Corkery (2017), and De Araujo et al. (2018a; 2018b; 2019a; 2018b), among others. The sampling error margin was verified by carefully following the recommendations of the Raosoft statistical software. To this end, Raosoft (2004) recommends a 95% confidence level and a 50% response distribution.







RESULTS AND DISCUSSION





FIRST PHASE: DATA MINING AND THE ANALYSIS AND IDENTIFICATION OF HUBS 



After 40 days of searching for companies in the timber house sector in Brazil, the results giving new answers petered out, suggesting the end of this preliminary stage. Then, the second stage categorized each company according to its current operating condition, and the final listing was completed (Table 4).

Most of these companies (75.6% of the sector) were actively operating. However, this amount could be even higher if any individual(s) classified as inconsistent (18.4%) was (were) working in the analyzed period. Compared to De Araujo et al. (2018a; 2018b; 2019a; 2019b), only a tiny portion of the companies (1%) were identified as former producers. Finally, 5% of the companies identified have restrictions due to judicial indictments (Table 4).

Due to the constant search for companies to form the sectorial list (Table 4), the random online investigation did not count those companies that choose not to disclose their brands and products in digital media.

Despite the huge popularity of social networks and corporate websites, it is still possible that both old and new companies are not online or do not want coverage on such media.




Table 4




Population quantification according to operating status.
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Due to the lack of a formal definition of the timber house production sector in Brazil to represent companies and gather their information, the total population of this sector is uncertain and dynamic, like any sector deficient in studies and representation. Sparse studies have delimited the possible size of this sector at different times.


Sobral et al. (2002) highlighted that the state of São Paulo had about 15 producers in 2001. However, the first analysis at the national level was conducted by Punhagui (2014), whose list included around 50 producers of prefabricated timber houses. Subsequently, considering different production models (craft to modular) and construction techniques (15 systems and variants), De Araujo et al. (2018a; 2018b; 2019a; 2019b) listed a broad sectorial representation of at least 210 Brazilian producers, 107 of which were physically identified between 2015 and 2016.

Thus, given the lack of an exact population volume for this research period (2020), whether in the scientific literature or governmental and institutional technical documents, this data is still formally non-existent, justifying this study's initiative to determine its size, as shown in Table 4.

As not all of the five hundred companies that theoretically make up the general scenario of the timber house sector in Brazil (Table 4) were considered, the sample only summarized the 378 individuals in effective operation, that is, without measuring inconsistent or indicted companies or former producers.

However, three different broader general scenarios to the one used (+10%, +25%, and +50% of individuals) were suggested to scale the sectorial size to a lower sampling error rate (Table 5).




Table 5




Sampling according to the populations obtained and projected in the studied sector.
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Compared to the gross scenario, the refined hypothesis evidenced a margin of error according to the 5% (± 2.5%) ideal advocated by Pinheiro et al. (2011). Compared with the three gross scenarios suggested for the sector (Table 5), the refined sample still had an acceptable level (10% or ± 5%), in line with the same authors.

Both the scenarios obtained (refined and gross sample) and those suggested (gross 1 to 3) were statistically validated and, above all, ensured the inclusion of operating companies throughout the determination of the business hubs (second phase).

Finally, regarding the most recent scenario described by De Araujo et al. (2018a; 2018b; 2019a; 2019b), active companies (Table 5) have grown by about 30% in the last four years, despite the retraction of the national construction industry by an equal 30% as suggested by Bonatelli (2019).




SECOND PHASE: VALID RESULTS, THE USE OF THE HIERARCHICAL SCALE AND HUB MAPS



Although the general analysis of the gross results portrays a wide-ranging panorama of Brazil's timber house business sector for the period analyzed, this initial phase accounts for some possible uncertainties regarding the companies with doubtful characteristics identified in Table 1 and measured in Table 4. That said, the exclusion of these individuals was also supported by Athreye and Kapur's (2006) study, where delimiting the number of an industry's active companies provides a simple measure of its concentration.

All the individuals sampled were categorized according to their operational activity related to the production and/or trade of timber houses (Table 2). According to Figure 1, about 57% of the sector are full producers (handcrafted in construction sites and factories in industrial plants) with productive and commercial operations. Of the remainder, 19% are partial companies working in production and services (suppliers of prefabricated kits and project and construction management offices), and 24% are construction services companies (retailers and assemblers of prefabricated kits).
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Figure 1



Operational companies categorized according to operational activity.
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The relationship between production and trade in timber houses showed a greater propensity for production activities. This predisposition to produce houses offers a solid argument for consideration in future public housing policies to mitigate Brazil's persistent high housing deficit according to Gavras (2019), since this sector has different productive and commercial modalities (Figure 1).

Once the headquarters of the 378 companies that formed the valid results had been compiled into a detailed list, the mapping began to identify business concentrations located in Brazil. The complete ranking of business volume (by municipality, state, and macro-region) can be found in Appendix 1. Therefore, in summary, the sectoral composition consists of 378 individuals spread over 151 municipalities located in 15 federative states of the five national macro-regions. The uneven distribution of this sector was noted, both by macro-region (Figure 2a) and by state (Figure 2b). From the point of view of its macro-regional distribution, the sector was concentrated in the South and Southeast.
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Figure 2



Volume of active companies in the Brazilian timber house sector according to: (a) macro-regions and (b) federative units.







by the author using data plotted on maps adapted from Vemaps (2019)








Despite the high forestry potential of the North and Center-West regions, whose territories still concentrate considerable parts of the Amazon, according to Ducke and Black (1954) and Amigo (2020), few timber house companies were found in these areas. Even with the extensive logging in Amazonian forests diagnosed by the Brazilian Institute of Geography and Statistics (2018a; 2018b), Pereira et al. (2010) found that the most significant consumption of native wood is by international and domestic markets in the Southeast and South. The Northeast had low representation in this sector (Figure 2a). By state, these business concentrations were identified in the South and Southeast regions, specifically, in the federative units of Santa Catarina, Rio Grande do Sul, Paraná, São Paulo, Minas Gerais, Rio de Janeiro, and Espírito Santo (Figure 2b). The finding is consistent with the Brazilian states with the highest level of industrialization suggested by Bragueto and Marques (2017) and the National Confederation of Industry (2017).

Despite this scenario (Figure 2a), wood processing has only been present for a few centuries. Dean (1996) cited more than 50 sawmills in the state of São Paulo in the first half of the nineteenth century. In the southern states, Cabral and Cesco (2008) dated the exploitation of native forests to the late nineteenth century.

There have been worthy studies on the proliferation and origins of these timber dwellings in the southern macro-region, by authors such as Claro (1991), Silva and Basso (2000), Oliveira (2003), Weimer (2005), Szücs and Batista (2007), Giovanni (2008), Larocca Junior, Larocca and Lima (2008),
Batista (2011), Berriel (2011), Imaguire Junior and Imaguire (2011), Zani (2013), and Bogo (2017), among many others.


Bogo (2017) identified that timber houses were incorporated into both urban and rural architecture in the southern states. Concerning origin, Zani (2013) viewed Paraná's architectural repertoire as a regional housing culture disseminated from 1930 to 1970 by migrant and immigrant carpenters. This foreign influence was also mentioned by Bogo (2017) in Santa Catarina, where construction began between the mid-nineteenth and early twentieth century, mainly when it was colonized by German, Italian, Slav, and Azorean immigrants. According to Weimer et al. (1992), timber houses appeared in Rio Grande do Sul in the early 1910s.

In São Paulo state, the proximity to the southern macro-region, the proliferation of various examples of construction supported by the largest consumer market in the country, and the presence of immigrants also support a similar situation to the three southern states. However, only a few studies have dealt with the origins of timber houses in São Paulo, including Campos (2008), Hijioka et al. (2013), and Hijioka (2016).

Alongside the beginning of the railway infrastructure, the renovation of building techniques in the capital of São Paulo took place in 1860, through the construction of chalets made of bricks and imported pine wood, processed in local sawmills (CAMPOS, 1997; 2008).

Commercial advertisements in leaflets about timber chalet kits imported from the United States in

1878 have been confirmed by Campos (2008). In Vale do Ribeira region, Hijioka, Joaquim, and Ino (2013) identified traditional Japanese architecture from 1917, which had timber structures sealed with earth and bamboo. In this southern region of São Paulo, Hijioka (2016) also found plank and weatherboard houses dating from the 1950s, with raised structures to protect against flooding and soil moisture.

Given this history and the current scenario of the timber house sector presented in Figure 2 (a, b), the most plausible explanation for the existence and permanence of these business concentrations in the Southeast and South macro-regions is based on the immigrants' cultural heritage, which persists in formerly colonized territories. This influence is affirmed by the production and consumption of traditional constructions and the continuation of over a century of logging activities in the country's southernmost areas. Furthermore, these substantial businesses have also been fueled by the current growth of consumer markets eager for more sustainable housing.

The organization of results in the hierarchical scale (Table 3) categorized twenty municipalities from six federal states as business hubs based on the factors recommended by the tool in question.

Therefore, the volume of four active individuals per location became a minimum requirement to integrate the list of business hubs focused on timber houses (Table 6).

No business hub was found in the North, Northeast, and Center-west macro-regions; neither were any locations categorized as a "hyperdeveloped hub." However, Gravataí municipality in Rio Grande do Sul may be the first to reach this mark (Table 6), when it has 50 active companies in this sector study (Table 3).

The municipal distribution was unevenly fragmented between 80% in the South and 20% in the Southeast. Notably, Gravataí, Curitiba, and Florianópolis had the most extensive business volumes in the sector (Table 6). The percentage of municipalities by state were divided between Rio Grande do Sul and Santa Catarina (35% each), Paraná and São Paulo (10% each) and Minas Gerais and Espírito Santo (5% each).




Table 6




Final list of hubs and categorization by business volume.
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Acronym for the federative states of the Southeastern region: ES: Espírito Santo; MG: Minas Gerais; SP: São Paulo 
** Acronym for the federative states of the Southern region: PR: Paraná; RS: Rio Grande do Sul; SC: Santa Catarina.








As the timber house business hubs were primarily identified in the southern macro-regions (Table 6), the geographic representation prioritized a detailed presentation of each state in the South (Figure 3b) and Southeast (Figure 3c).
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Figure 3



Maps: (a) of Brazil highlighting the macro-regions with the highest business concentration and the corresponding display of business hubs identified in the states of: (b) South and (c) Southeast.
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Despite its presence in Brazil's five macro-regions (Appendix 1), the sector was more intense in the Southeastern and Southern states (Figures 2a, 2b, 3a) and was clearly distributed through multiple agglutinations in cities close to each other (Figure 3b, 3c). As a rule, a hub's presence was linked to the existence of other cities with companies in its surroundings.

Two group patterns were clearly observed by mapping the state agglutinations (Figure 3b,c). The first group involved the more developed regions (state capitals and metropolitan regions), and the second was formed by cities located along the coastal regions. In the case of companies in developed regions, whether in state capitals (for example, Belo Horizonte, Curitiba, Florianópolis, Fortaleza, and São Paulo) and peripheral municipalities (including Araucaria, Betim, Gravataí, Niterói, Palhoça, Suzano, and Vila Velha) or in decentralized metropolitan regions (Campinas, Caxias do Sul, Cascavel, Joinville, Uberlândia), the scenario coincided with the composition of metropolitan regions recognized by the Brazilian Institute of Geography and Statistics (2020) and the economically representative hubs suggested by Lemos, Diniz, and Guerra (2003) and Góis Sobrinho, and Azzoni (2014). The visible presence of less industrialized companies in coastal areas was justified by market issues, given that Cesar (2002) confirms the intense use of timber houses as holiday homes.

Therefore, this sector's more production vocation, as shown in Figure 2, could justify the creation of modern industrial and commercial development policies.

Recognizing the considerable business mass in regions close to the Brazilian coast (Figure 3a,b) would facilitate the production outflow abroad via seaports. Thus, the Brazilian government could be inspired by countries where these sectors are more market and technology intensive. Many examples have been supported by trade associations and government policies for industrial development, usually by forming business clusters and strategic committees. There are notable formal initiatives in Austria (NORD, 2008), Sweden (NORD, 2008; KUZMAN; SANDBERG, 2017), Lithuania (MEDINIŲ NAMŲ GAMINTOJŲ ASOCIACIJA, 2008), Estonia (EESTI PUITMAJALIIT, 2009), and Japan (LUO et al. 2018). At the same time, some embryos formed by academic studies, business projects, and government attempts exist in the Netherlands (GOVERSE et al., 2001), Denmark (WRABER, 2009), and Brazil (DE ARAUJO et al., 2018b; SHIGUE, 2018), among others.

However, in Brazil, the lack of continuity of these initiatives could be a fundamental factor interfering with the progress of the timber house sector since its development has been modest compared to other more developed countries. The sector's informality is perpetuated in several relationship axes, including those between companies, between companies and their suppliers and the market, as well as between companies and the government. Despite this poor panorama, Shigue (2018) has identified many actions over the last decades to promote the use of wood in construction, such as articulation groups, technical-scientific events, and specialized media channels.

However, few of these examples have been regular and uninterrupted. Therefore, the continuity of the actions related to the timber house business sector is fundamental for its promotion and development.









CONCLUSION


The findings are evidence of the visible dynamism of the timber house business sector, which, despite the retraction of Brazilian civil construction, shows an increase in the volume of active companies compared to the data from the few previous studies.

The first phase identified five hundred companies related to the production and trade of timber houses, of which three-quarters exhibited an active status. The second part showed that only a quarter of the sector works specifically with commercial activities; most of the sector's businesses are full or partial producers. This intermediate phase also demonstrated that the 378 active companies are located in 151 municipalities in the five Brazilian macro-regions. The concentrations of these active companies intensified towards the South of the country, especially in developed metropolitan areas and coastal regions due to market and economic issues. The scenario has been encouraged by the strong traditions of foreign settlers who established and promoted timber housing in these southern territories. The third phase mapped the business hubs and established the hierarchical scale, which can be applied to other sectors.

The business hubs were located with greater intensity in the southern states, and the municipalities of Gravataí, Curitiba, and Florianópolis have reached developed status. The hierarchical scale is an efficient tool in the scripted creation of maps.
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APPENDIX



Appendix 1- List of locations (regions, states, and municipalities) and quantities of operational companies sampled (by municipality) for the period 2020
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Activity

Characteristic of the company related to the activity

Result in use

Handcrafter Craft producer of special projects Valid
Manufacturer Factory producer of special industrialized projects Valid

Project and management leader Office of project design and building execution Valid
Supplier Timber industry and sawmill focused on prefabricated kits Valid

Reseller Resale company of prefabricated kits Valid
Assembler Assembly team of prefabricated kits Valid
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Developing Joinville (SC), Palhoga (SC) and Sao Paulo (SP)

Underdeveloped

Belo Horizonte (MG) and Caxias do Sul (RS)

Hub in formation

Novo Hamburgo (RS), Navegantes (SC), Pelotas (RS), Viamdo (RS), Alvorada (RS),
Blumenau (SC), Campinas (SP), Chapecé (SC), Rio Grande (RS), Sdo José (SC), Unido da
Vitéria (PR) and Vila Velha (ES)






OEBPS/273667617019_gf3.png
= 30%
= 20%
= 10%
= 5%
2%
u 70% 0,5%
= 20% 0,25%
©0,5% 0%






OEBPS/273667617019_gt8.png
Hub Category Municipality (State™ ")
Hyperdeveloped -
Super-developed Gravatai (RS)
Developed Curitiba (PR) and Florianépolis (SC)
Developing Joinville (SC), Palhoga (SC) and Sao Paulo (SP)

Underdeveloped

Belo Horizonte (MG) and Caxias do Sul (RS)

Hub in formation
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Status Type

Number of individuals (companies)

Operational 378
Former producers 5

Inconsistent 92
Indicted 25
Gross total across the industry 500
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Characteristics related to operation and sector

Result in use

Operating Existing and related to the sector Valid
Former producer Existing but not currently related to the sector Gross
Inconsistent Related to the sector, no confirmed existence Gross
Indicted Related to the sector, but indicted by the justice system Gross
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